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Thi« Tolume — the eight eenth of the scries — co ntains an account of the astronomical observations for 
latitude, which have been taken at stations of the princ5})al triangulation of India during the last twenty years. The 
observations which were taken prior to 1885 have been already described in Volume XI of the Account of the Operations 
of the Great TrujonomelricuL Survey of India, and Volume XVJII may be regarded as the continuation of Volume XI. 

In Part I of the present volume the rnctliods of observing and computing are described : in Part II the values of 
latitude are deduced from the observations : in Part III the results of Part 11 are combined with those of Volume XI. 

Part 111 thus contains complete classificatioiis to date of all latitude observations taken in India, and of the 
resulting deflections of the plumb-line in the meridian. 

In Appendix No. 5 are shown the deflections of the plumh-Hne in the prime vertical as deduced by Lajdace's 
equation from azimuth observations. In the present volume there arc therefore con^piled the results of ’all determinations 
made in India of the direction of gravity witli the exception of those few which emanate from the longitude operations 
and which have been described by Colonel George Strahau in Volume XV. 

The standard of accuracy desirable in latitude observations. 

The question has been raised of recent years wliether astronomical latitudes are not observed with unnecessary 
accuracy. UifEerenccs of G" and 8" between the astronomical and geodetic values of latitude are of frequent occurrence 
in all parts of India, and in discussion^ of deflections of the plumb-line the quantities involved are so large as to 
render the inclusion of decimals a superfluous refinement. On the other hand our astronomical latitudes arc observed 
with so much bare, that the probable error of a result seldom exceeds O'^ OG. Would it not be better, it has been asked, 
to devote less time to one station and to increase the number of stations? Similar controversies over the accuracy 
necessary in triangulation and in levelling have taken place at intervals and Avill recur in the future. 

There are two objections to lowering a- standard of accuracy: the first is that we cannot foresee the purposes 
which our observed latitudes will be required to serve when the geodetic problems confronting our generation have been 
replaced by others : the second is that probable errors, though useful for purposes of compajison and combination, are not 
sufficiently reliable criteria to bo accepted as absolute measures of accuracy. 

When we say that the probable error of a latitude is 0"*05, we know that the actual error may be or 

more : when we calculate that the probable displacement of the terminal station of a chain of triangles is 10 feet, 

we cannot forget that the actual displacement may be 40 feet or more. 

To mkko use of the law. of probability in estimating the weight of a result is a course generally recognised: 
but to base the design of a geodetie operatio^ upon this law would be incorrect unless we could prove that the operation 
was not liable to systematic errors or mistakes. Our triaugulation, our levelling, our tidal, pendulum and astronomical 
observations have all in turn exhibited signs of systematic error; and our best observers have been liable to make mistakes. 
When therefore we prolong and multiply observations at any one station, and when we introduce different cohditiohs 
into work, we have in view not a decrease of the probable error, but a cancelment of the evil effects of systematic errors 
and an elimination of all possibility of mistakes. 

hst ns suppose that we now consented to accept a lower standard of accuracy in triangulation and astronomical 

work} weatonldlmow that we were breaking the ii:^nnity of the lusvey and vo should commence to acCjimuiAto 
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results which, though possibly of present use, might be found defective in the near future, when our knowledge of the 
4prm of the geoid, and of the variation of latitude, and of the constitution of the earth has advanced. And what should 
we gain in return for these disadvantages and risks ? We are promised more latitude stations and a speedier and cheaper 
triangulation. It is .doubtful however if these promises would be fulfilled. The time and trouble that an observer takes 
in getting his instrument and himself to an observing station in the field are so great, and the necessary preparations for 
work are so many, that when everything is once in working order at a field station it is the wisest and most economical 
course to repeat observations under different conditions and thus to guard against all possibility of grave error. c 

The triangulator by increasing the lengths of his rays, the areas of his polygons and the dimensions of his circuits, 
can provide a fundamental network of principal triangles as cheaply and rapidly as one of secondary. Where principal 
triangulation is slow and dear, there will secondary and tertiary triangulation be slow and dear also, and nothing will be 
gained by reducing the accuracy of the foundation. We are only concerned in this volume with astronomical work : 
I have introduced the subject of triangulation to show that we are not now discussing a narrow question which concerns 
latitude observations only, but that the accuracy of all geodetic operations is involved. 

For the last 30 years a latitude observer has been expected to show at the end of a season’s work a mean 
probable error of 0^*06, and it is considered undesirable to introduce a change now. Many of the probable errors 
of the. results tabulated in this volume will be found to exceed + every such case the circumstances 

were exceptional : at times observations have been unavoidably curtailed because of the unhealthiness of the district, at 
times through the failure of supplies, and at times on account of the persistence of clouds. 

Many probable errors in the volume will be found less than ±0^*05, and what is of more importance the 
continued efforts of Major Lenox Couyngham, Captain Tandy and Captain Cowie have largely tended of recent years to 
free our latitude results from the effects of constant error. 

On the adopted mine of latitude for the station of origin. 

The deflection of the plumb-line in the meridian at any station is obtained from a comparison of the observed 
Tame of latitude with the value calculated from the triangulation. The latter value is liable to be in error^ firstly, because 
the computations of the triangulation are based upon an assumed figure of the earth, and, secondly, because the position on 
the globe of the whole of the triangulation is dependent upon adopted values of the latitude and azimuth of the station 
of origin. The first difficulty can be temporarily surmounted by exhibiting deflections of the plumb-line on different 
spheroids : the second difficulty admits of no easy solution. 

The latitude of Kalianpur has been observed many times during the last century; throughout this period our 
knowledge of the places of the stars has been continually increasing, and our instruments have been repeatedly improved ; 
our jnore recent observations of this latitude deserve therefore greater weight than those of our early predecessors. 

In Chapter IV of this volume it is shown that the general mean of all observed results is 24° 7' 10"*97, and this 
is the value that we should adopt for the latitude of Kaliiiupur, if we were free now to make a determination. But we 
are not free: we cannot cut ourselves adrift from the past; this volume is one of a series, in which we have to preserve 
continuity. The work of our generation is but the liuk of a chain, and we have to see tliat our link is coiiiiectod with that 
of our predecessors. In this volume 1 have therefore adopted Everest’s original value for the latitude of Kali&npur, viz. 

24 *^ r ir-26. 

This value has been adopted because all the computations of geodetic latitude, that have been made in the 
preceding volumes of this series, and all the results that have been published in those volumes have been deri^M from 
Everest’s original value. I do not contend that our successors will be bound for ever to continue this value, but the time 
for change has not come yet. 

It is worthy of notice in this connection that within the last year the committee appointed in 1904 have 
recomipended to the Government of India, that the old Indian value of longitude still employed upon our maps should be 
abandoned, and that a niore coiarect value should be introduced,* The old value has however been used thropghout cixr 
]^riticipal triangulation and we have had to consider what steps ought to be taken in consequence to maintain the 
trigonometrical survey abreast of -the topographical ; no immediate step has been rendered necessary, because for th^ present 

...4 ■■ 
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the shift in longitude is to be confined to published maps and is not to be introduced into triangulation. This course 
k however recognised to be a tentative measure^ and it may have to be supplemented shortly by more radical ciianges. 

Though no great revision of data has been suggested until now, further revisions will be inevitable in the future, 
and so I take this opportunity of explaining the course which I think we ought to pursue. 

jRevisiona of trigonometrical data. 

We have known for years that errors pervade our geodetic and geographical data. 

( i. ) The longitudes of all stations of the triangulation are in error by about 2' 27^; 

( ii. ) The latitudes of these stations are in error by about G"; 

(iii.) Superposed on the above errors are further considerable errors due to our adoption of Evercst^s spheroid; 

(iv. ) The Standard foot for India differs from that of England; 

( V. ) An artificial value was ii^roduced for the fundamental azimuth of the triangulation (see Appendix No. 5 
to this volume); 

( vi. ) The closing errors of the circuits of the triangulation were adjusted without consideration of the 
azimuthal errors revealed by Lapluoc^s equations (See Appendix No. 5) ; 

(vii.) The great triangiilation of Burma has remained to this day in terms of the Son^khoda Base-line and of 
an observed azimuth at Madhupur — terms that are different to those adopted for the triangulation of India ; 

(viii.) The closing errors of the levelling circuits have not yet been adjusted ; 

(ix. ) The eximnsion of levelling will necessitate a reconsideration of our trigonometrical values of height. 

A perusal of the above Jist will show the formidable tasks that face our small computing oiEce : extensive 
recalculations and republications will assuredly be necessary. 

On the yeodeiic side of the office the compilation of a volume dealing witli the Levelling operations has lately 
been put in hand, and another volume which will contain details of the Burma triaugulation is contemplated : further 
volumes to deal with the Pcnduluin, Magnetic, and Tidal operations are in prospect. 

On the geographic side of the office a volume is being compiled in which the positions and heights of the observed 
peaks of the Himalayas are being recorded and classified; complete lists arc also being prepared of all peaks observed in 
Tibet and Afghanistan ; and the adjustment of the levelling errors will necessitate the withdrawal and republication of our 
numerous pamphlets on bench-marks. 

Frequent revisions of data are undesirable*: it is better to continue with incorrect data than to introduce 
confusion by constant changes. When moreover several sources of error exist, an attempt should be made to climinater 
all simultaneously and with this object in view postponements of intermediate revisions are often justifiable. 

From the geodetic point of view the time is not yet ripe for revision : the effect^ of local attraction on onr 
observed values of latitude, longitude and azimuth at Kalianpur are still uncertain; the investigation of the movement 
of the pole is in its infancy, and no method of correcting observed astronomical results for periodical variations has as yet 
been devised. It would be premature to reject the spheroid of Everest, until a new spheroid lias been definitely recom- 
mended by the International Geodetic Association. It would be premature to adjust the errors of the levelling circuits 
before the level net for India has been completed,, and before the questionable line between Bombay and Madras has 
been re-observed ; and it would be premature to publish new values of latitude, longitude, side and dzimuth for the 
triangulation of Burma, when it is confidently expected that base-lines will be measured within a few years. 

The present task in front of our computing office is rather to make ready for the inevitable revisions of geodetic 
work than to publkh revised values immediately. It is important to make ready — to carry through all the preliminary 
steps, and to have a definite jdan in view. It will throw undue work on our successors, if we fail to maintain^ 


* II of this volams; fiss also Qsnstsl Bspsrt at the Smsy ei India to IdOS-OI;, pags xxvii^ 
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unpublished data both up to date and on one uniform system^ and if the necessary preiiminai;y sreps to revision are not 
4Aken as soon as they become possible. 


The results of our geodetic work have been published in a scries of professional volumes of urhich this is the 
eighteenth. When the time comes for revising those results, A?e ought to devote a nejw and entire volume to the revision. 
The earfy volumes of this scries have already attained an historic value, and it would be out of the question for us to 
cancel the works of our predece8son|,or to publisli revised editions of those works. Every geodetic survey has h«.d its 
history, and has — especially if it were a pioneer — fallen into mistakes. It is not for us to obliterate all mention of those 
mistakes under the cover of new editions : the only safe course to pursue is to leave the published volumes unaltered, 
to recognise the mistakes committed, and to publish periodically a new volume of the series, in which the results of 
preceding volumes are brought up to date. • 

Sucli a volume would explain our reasons for abandoning the spheroid accepted in Volume II, for correcting the 
geodetic co-ordinates given in V olunics III, I V, I VA, V, VI, VII, VIII, XII, XIII and XIV, and for modilying the deflections 
of the plumb-line of Volumes IX, X, XI and XV. Just as toe have to revise the results of the past, so will our results have 
to be revised iu the future; and the periodical publication of occasional additional volumes of this scries will do for 
the geodetic survey what periodical revisions of maps in the field do for the topographical survey. 

although we are not called upon to revise our geodetic data immediately, we must recognise that the adoption 
of a nw Value of longitude for our published maps may oblige ns shortly to revise our geographical data. It will be no 
doubt troublesome at first to have geodetic and geographic data differing from one another, but we cannot exjiect the 
topographical survey to wait for the geodetic errors to be eliminated. 

Our geographic results are published in scries of synoptical volumes and levelling pamphlets, in which the 
positions and heights of stations in India are recorded: these volumes and pamphlets, containing as they do mere 
numerical data for surveyors, may be cancelled and revised over and over again. The change that has been now intro- 
duced in the longitude of maps may necessitate the early revision of all our synoptical volumes; the simultaneous reduc- 
tion of the levelling net will render all our spirit levelling pamphlets obsolete. 

The Earthquake of 1905. 


In connection with the subject of revision the effects of earthquakes upon the positions of trigonometrical stations 
will have to be periodically considered. On April 4th 1905 Mussooree and Dehra Dun were severely shaken by the great 
earthquake, wliich wrecked Dharrasala and Kangra. The standard clock and the tiu’ret clock of the Survey office at 
Dehra Dun were stopped by the convulsion, and the office itself was damaged. It appeared possible to those of us who 
witnessed the catastrophe that the positions and hciglits of the surrounding stations of the Great Are series of triaugulation 
might have been affected, and steps w^ere taken to ascertain the extent of tlie displacements.*- Several horizontal angles of 
the principal triangles at tlic northern end of the Great Arc of India were re-observed ; owing partly to the haze the revi- 
sionary observations were not of the highest order of accuracy, and we were consequently unable to discover whether 
horizontal movements of six inches or less had taken place or not : a comparison of the results however showed (Istly) that 
BO relative horizontal displacement of 8 inches had probably occurred near Dehra Dun, and (2ndly) that no relative hori- 
zontal displacement of 12 inches could have occurred. 

Our revisionary work was necessarily local, and we had to be content with determining the extent of relative 
displacement within the lo6ality tested. It would not have been possible without great expense to discover whether 
there had been any general movement of the Himalayas. 


There have been erected in India 3706 trigonometrical stations of the principal triangulation : in 1904 
there were 3515 surviving. In spite of measures taken to ensure preservation the average rate of decrease has been 
of late about 4 stations per annum. The rivers of northern India by their constant changes of course have been very 
destructive ; encroachments of the sea have washed stations away, the expansion of railways, canals and towns have neccssi-* 
tated the removal of others and movements of sand iu the desert have caused a few to be buried. It is not possible to 
state the number of stations which have been displaced by earthquakes from their original positions, but seeing that severe 
earthquakes have only occurred of late years in certain sub- Himalayan regions and having regard to the recent reassuring 
observations roupd Dehra Duif, I do not think it probable that the number which have suffered greater disturbance than 
6 inches can exceed 40 : and an estimate of 40 errs on the side of pessimism. 


♦ An account of the stops taken was indaded in a report . on Geodenr snbniltted to the 38oard of Scientide AdTiee, in and 

4.1 ^ ^ 
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, After the great earthquake of 1897 we discovered horizontal displacements in Assam* of 8 feet and more* 
Mr, pldham»was of opinion that these were merely relative displacements in the small area tested and that the absolute 
displacement of the whole area would have been found to be considerable, if we had commenced our tests outside the 
disturbed region and worked inwards to the epicentre. But triangulation is a slow and costly operation, and it is not 
practicable to revise great lengths of it after every earthquake. The small local revisions carried out last summer to test 
the effects of the earthquake of 1905 were rendered possible by the fact that Debra Dun is the head-quarters of the 
trigonometrical survey and observations can be taken in its vicinity without expense or diffieulty. The damage, however, 
done at Dehra Dun by the earthquake Was small compared to that at Dliarmsala, and our proof that the stations round 
Dehra Diiu liave not been relatively displaced by six inches is no proof that those near Dliarmsdia have remained equally 
undisturbed. If moreover wc apply Mr. Oldham^s argument to the case of Dehra Durf, wc shall have to consider that 
the whole region may possibly have moved, although the relative positions of local marks have remained unaltered. 

From a topographical point of view a displacement of G inches may be di.s regarded, but one of 10 feet is liable 
to cause inconvenience and error. If wc suppose for instance that of tlie two trigonometrical stations of Ilatklhfir and 
Lipttna which are situated in Kaiigra IG miles apart, one has been displaced towards the other by 10 feet, then the line 
joining the two would no longer form a suitable base either for the observation of distant snow-peaks, or for a scries of 
minor triangnlation for Tibet, although the disturbance might not embarrass plauc-tablers surveying the immediate 
locality. If the displacement had occurred in a direction perpendtcular to the line joining the two stations, the accepted 
azimuth of this line would be in error by and this is an error that would soon begin to inconvenience triangulators. 

The Shillong earthquake of 1897 rendered the positions of perhaps 15 stations uncertain, and the Dharrasdla 
earthquake of 1905 has possibly affected the same number. When in the future these stations come to he utilised, it will 
be necessary for observers to take the precaution of measuring the angles of two or three of the original triangles by way 
of a preliminary test. 

We have long since had to introduce such a precaution into levelling operations : the heights of bench-marks 
when erected on alluvium are liable to vary with age, and when a new line of levels is being started from an old bench- 
mark it is not safe to accept the original value of its height: it is always necessary to rclevel to two or tliree of the old 
bench-marks in order to test for subsidence. 8uch a precaution has never hitherto been considered necessary in triangu- 
lation, because, although markstones may move vertically in the course of time, as a rule they maintain their horizontal 
positions. But there have been two severe earthquakes within eight years, and it is necessary now to recognise that in 
certain regions the positions of points will have to be accepted with a greater caution in the future than in the past. 

The displacement of the stations of the principal triangulatiou is but one aspect of the general problem of 
change which a survey has to face. The forms and positions of topographical features are always undergoing change. 
In certain cases the changes are so rapid that it is hardly possible to make a consistent survey at all : the Indus, for 
instance, is constantly eroding its banks, washing away survey and boundary marks, and altering its course perhaps by a 
mile or more. If the whole river were to be surveyed in one month, the map could be rightly headed ‘‘^Tlie course of 
the river Indus in January 1905^^, but to survey different portions at different times, as in practice we have to do, is to 
give a course to the river, which it never actually pursued. 

During the progress of the present survey of Sind, many recently surveyed sheets have been rendered obsolete 
almost before they have been pul)lis>hed by the opening of a new system of canals. And these changes are going on every- 
where, varying in character from those that arc so local and marked as to be perceptible to the most casual observer, to 
those that are so wide-spread and gradual as to require lengthy revisions of triangnlation to reveal them. 

A line of spirit-levelling had been run in May 1904> from Dehra to Mussooree, and had given a difference of 
height of 4706 feet 10 inches. Owing to the earthquake this line of levels was revised in May 1905, when the difference 
of height was given a8.4706 feet 4^ inches. It therefore appeared that the Mussooree range |^ad subsided 5^ inches with 
regard to Dehra Dun. 

When the revisionary results were’ first tabulated, it was perceived that the amount of the subsidence increased 
gradually as the levellers ascended the range. This gave rise to a suspicion that the lengths of the levelling staves may 
have been in error. During the first 6 miles, the ascent is 694 feet or 116 feet per mile, and in the last 12 miles it is 
4018 feet, or 384 feet per mile. A levelling staff being 10 feet long, and the difference of height being 4707 feet, there 
were contained iu the total rise 471 lengths of staff. If then the 10-foot staves had been 0*001 foot too long, our unit of 
measurement would have been slightly in error, our measured heights would all have been given too small an^the deficiency 
accumulated at Mussooree would have been 0*471 of a foot or about 5^ inches. 

Four different staves are however in daily use, and these are periodically compared in the field against a 10-foot 
steel iit<uidard and corrections for each deduced. An examination of the results of the cpmparisons showed that the 
apj^arent subsidence of Mussooree could not be attributed to errors in the adopted lengths o| the four staves. 

■ ■■ M i r , . i> - ... ■ - .. i i. i., .11 

' / n'rt^OM In Aww wm. madi. wltli a muiU' iiirtttnawit and the dlfplacemeati were aaMrared to the nearat 3 iMt oaljr : Wd. Beport oi^ 
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The steel standard against which they were compared was then suspected^ and this was subjected’ to rigorous 
tests under comparing microscopes at Oehra Dun, Its lengthy as determined^ accorded with the value previously obtained^ 
and it became clear that the observed change in the height o£ Mussooree above Dehra Dun between 1904 and 1905 could 
not be attributed to any error in the adopted length of the standard of reference. 

During the process of levelling the level is always erected midway between two staves, and at each station the 
observer by reading the staves through the telescope deduces the difference in height between the two points on which 
the staves are standing. Under ordinary circumstances there is no reason to fear accumulation of error. But when the 
line followed is constantly rising, as between Dehra Dun and Mussooree, the ray from the telescope to the higher staff is 
always nearer the ground and more likely to be disturbed by radiation than the ray to the lower staff : this fact introduces 
an uncertainty, which continues to exist whether we work up or down the hill and which we endeavour to minimise by 
stopping \vork during the heat of the day. 

We are not, it is true, discussing now the absolute value of the height of Mussooree : the levelling observations of 
both 1904 and 1905 were taken in the month of May under similar atmospheric conditions, and we are only attempting to 
account for the difference of 5i inches which appeared between the value obtained in May 1904 and that of May 1905. 
Nevertheless it has to be recognised that an uncertainty does exist r it was the examination of this question that really 
revealed how little was known of the degree of accuracy of a line of levels on a steep slope. It is at times extremely 
difficult to obtain a definite numerical idea of the probable and possible errors which are accumulating in a lengthy survey 
operation, but a knowledge of these errors is essential before we can discuss the meaning of an actual discrepancy observed. 
In the levelling operations carried over the plains and peninsula of India, no error approaching 5i inches in 18 miles 
has been met with.* 

Owing to the doubts that were felt, the levelling operations between Dehra Dun and Mussooree were repeated 
for the third time in October 1905; the difference of height was now given as 4706 feet Scinches. Although then 
there is some evidence in favour of the view, that the earthquake decreased the difference in height between Dehra Dun 
and Mussooree by 4 or 5 inches, I do not consider that we are justified in stating that such a decrease has been actually 
demonstrated. 


Imestigatiom of Himalayan Attraction. 

Within the last five years attempts have been made at Dehra Ddn to investigate the subject of Himalayan 
Attraction. In 1901 a paper was published in the Survey of India professional series on this subject, in which it was 
shown that the deflections of gravity from the vertical could be broadly classified by regions, and that though the 
deflection within any particular region might remain constant throughout a wide area, yet it might differ considerably 
from the mean deflection observed in a contiguous region. The regional classification led to the conclusion that a long 
chain of excessive density lay buried in the earth^s crust between Balasore and Jodhpore. 

In a subsequent paper prepared for the Royal Society I was able by the aid of Professor Helmert^s graphical 
interpretation of the old Indian pendulum results to show that these latter confirmed the conclusions that had been pre- 
viously arrived at from a consideration of deflections of the plumb-line only. Observations taken since 1902 have tended 
also to confirm the view that along the northern border of the Ganges valley the earth^s crust is deficient in density, that 
the density increases towards the south, and »that a buried chain of excessive density runs parallel to the Himalaya along 
the southern border of the Gangetic plainsf. 

It is perhaps advisable for me to explain why the subject of Himalayan attraction has received so little notice 
in this volume. These volumes are designed to record facts for the permanent use of geodesists ; they are not intended to 
be contributions to contemporary discussion or to include speculations, which will be sooner or later rendered obsolete 
by new discoveries and advances. Contemporary discussion is necessary for the determination of programmes : without 
it work degenerates into routine, its aims get lost sight of, and the accumulation of observations rather than their meaning 
becomes the main object in view : but these volumes are intended for the classification of data and not for the record of 
arguments and hypotheses. 


Nothing has tended more to further the progress of geodesy than the institution of an international association 
under which the several geodetic surveys of the world now co-operate. The geodetic survey of India has profited of late 
in many ways through its conhection with the international association. We have been able to refer questions of difficulty 
to Professor Sir George Darwin, K.C.B., the representative of Great BritaiUj and we have derived very great benefit from 
the advice and help of Professor Helmert, the director of the association. The reports of the international oonferencea , 
have been found useful and instructive guides. 


« * Ths error of 8 feet between Bombey and Ifedrae may have been partly generated in the eteep aeeent of tbe.Obiti on the Bonibay«*l^oona 

•eeUoii|but the weight of the evidenea ie against this view. 

Xhe tem *Voscsa(»lve is relative : it may heceafter be fotmd that dsxuHity Is imwhm in d8«efsfe excess* The gradnsl Inoreese in density 
frem noHh tosotin;h has<»he^^a^^ of a hidden trongh on the notl^ ivid a hidden the sonth. 

the Bbyel of l^es A, VoL 845, 1905 . Os fie ffgrapitg ’ 
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^ In the* winter of 1905 Doctor Heckcr who had been deputed by the Royal Geodetic Institute of Potsdam to 

observe the* intensity of gravity over tlic great oceans^ visited India in the course of his tour of the world, and joined 
Major Lenox Conyngham^s pendulum party in camp in northern Bengal. For three days and nights the two observers 
worked together, and obtained independent values of the times of vibration with their respective pendulums. Their 
co-operation will enable Major Lenox Conyngham^s results to be standardised in terms of the absolute value of gravity at 
Potsdam. Doctor Hecker afterwards visited Dehra Dun, where he took magnetic observations with his own instruments 
in the magnetic observatory of the survey oflSce. 


* This volume was printed at the office of the trigonometrical survey in Dehra Dun under the supervision of 
Mr. J. Eccles, M.A., and of Lieut. C. M. Browne, D.S.O., R.E., who officiated for Mr. Eccles during the latter^s absence 
on furlough : to both officers I am much indebted for their constant and valued assistance. Mr. Eccles was formerly one 
of the latitude observers, and he took an important part iu the preparation of Vol. XI ; I have derived great benefit from 
his experience. 

The historical and descriptive chapters were compiled in the first instance from the records of the surrey by 
Lieut. R. II. Phillimore, R.E., to whom my acknowledgments are due for the care he took to render the accounts 
accurate aud complete. 

The numerical data were abstracted and tabulated by Baba Kartar Singh and Babu Baldeo Behari Lai of the 
Astronomical party, and the printing was carried out under Babu Sarat Kumar Mukerji, to all of whom I express my 
obligations for the interest they have shown in the work. 

The formulae and results have been checked throughout by Babu Shivnath Saha, the head computer, by whom 
also I was very materially assisted in the calculations for Appendix No. 5. 

The final proofs for the volume were scrutinised by Babu Ishan Chandra Dev, B.A. and Babu Ganga Prasad 
Mathur, who have introduced many improvements and detected in time not a few mistakes. 

By the courtesy of the Rev. Osmond Fisher I have been able to publish as Appendix No. 1 his contribution on 
Deflections of the plumb-line in India : it is many years since Mr. Fisher first showed his interest in the geodetic work of 
India in his well-known book on mathematical geology, Physics of the earth? s crust and 1 have been much gratified 
at being able to include in a volume of the survey a paper by this distinguished investigator. 

Captain Cowie, who has carried out many investigations of the value of the micrometer screw of the zenith 
telescope with equal skill and patience, kindly wrote for me both the chapter am appendix that deal with the micrometer 
value : his determination of the periodic errors of the micrometer screw is in progress but is not yet complete. Captain 
Cowie also contributed Appendix No. 2 and initiated the system, under which the latitude results have been abstracted 
from the original records. Major Lenox Conyngham has kindly examined every proof, and the value of the volume has 
been much enhanced by his corrections, additions and suggestions. 

/ 

Dshsa Dvn, 

December S6tk, 1905. 




S. G. BURRARD. 
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ASTRONOMICAL LATITUDES 

PART I. 


HISTORY-DESCRIPTIONS OF THE INSTRUMENTS, OF THE 
SYSTEMS OF OBSERVING, AND OF THE METHODS OF 
REDUCING THE OBSERVATIONS. 




CHAPTER I. 


INTEODUCTOBY. 


1 . 


The ohservatione deecribed in Vol. XI. 

The astronomical observations, which were taken in India prior to 1886, for the determination of 
the latitudes of a certain proportion of the stations of the Principal Triangulation, have been discussed 
in Vol. XI of the Account of the Operations of the Great Trigonometrical Survey of India. The 
observations for latitude, with which the present volume deals, were made in continuation of those 
described in Vol. XI. The present volume — the eighteenth — resumes the subject at the point, where 
Vol. XI left it, and carries the description and discussion of the observations down to 1905. 

Prom the year 1872 to 1884 the determination of astronomical latitudes was in abeyance owing to 
the fact that both astronomical parties were engaged on the determination of differential longitudes by 
electro-telegraphic signals. 

In 1884-85, as two officers were not available for longitude operations, Lieut.-Colonel Heaviside 
recommenced latitude work in nortliern India on the meridian of 80°: the observations taken during 
that season were the last with which Vol. XI dealt. 


2 . 


The observations, which have been taken since Vol. XI was written. 


The present volume treats of the latitude observations which were taken between November 
1886 and March 1906 ; during that period latitude work suffered several interruptions, which are explained 
in the following table : — 


Operations undertaken by the astronomical observers between 1886 and 1906. 

Seasons.* 

Operations. 

Observers. 

Locale. 

• 

1885-86 

Longitude 

G. Straban 

W. .1. Heaviside 

S. G. Burrard 

Punjab. 

1886-87 

Latitude 

S. G. Burrard 

! 

. _ i 

Meridian of 80°, southwards from the 

point, where Heaviside closed*in 1885. 

« 

1887-88 

Longitude 

G. Straban 

W. J. Heaviside j 

South India. 

• 


* Owing to elimntio eonditioni iwlndift {laid work cannot be undertaken during the aummer; at a rule obterrationB begin annnallj in October and 
m eoniinued through tho wiotor till Majr. It u therefore oonTeoient to refer to them \yy teMone mod not by jears. k seaion denotes the period during, 
whtoh the nbeer?ere are at work in the field. 
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Operations undertaken by the astronomical observers between 1886 and 1906. — contd. 


• 

SeaioDB. 

Operation!. 

Obaervera. 

Local#. 

1888-89 

Latitude 

J. Eccles 

Meridian of 80°, southwards from the 
point, where Burrard closed in 1887. 

1889-90 

1 

Longitude 

S. G. Burrard 

G. P. Lenox Conyngham 

• 

Central India. 

1890-91 

Latitude 

G. P. Lenox Conyngham 

Meridian of 80°, from the point, where 
Eccles closed in 1889, to the coast 
line at Madras. 

1891-92 

LongitiEde 

S. G. Burrard 

G. P. Lenox Conyngham 

Eastern India. 

1892-93 ^ 

Latitude 

S. G. Burrard 

Meridian of 72“ from latitude 23“ to 
latitude 27°. 

( 

Latitude 

G. P. Lenox Conyngham 

Parallel of 18° from west coast to 
Longitude 77°. 

Cl 

1893-94 ^ 

Latitude 

S. G. Burrard 

Meridian of 72° from latitude 27° to 
latitude 31° 

t 

Latitude 

G. P. Lenox Conyngham 

Parallel of 18° from longitude 77° to 
East Coast. 

1894-96 ■) 
1896-96 j 

Longitude | 

S. G. Burrard 

G. P. Lenox Conyngham 

1 Persia and Europe* 

1896-97 

Latitude 

8. G. Burrard 

Madras Observatory. 

1897-98 

Latitude 

G. P. Lenox Conyngham 

Group round Agra. 

1898-99 } 

Latitude and Azi- 
muth 

G. P. Lenox Conyngham 

A great group round Ealidnpur. 

( 

Latitude 

E. A. Tandy 

East Coast of India. 


Latitude 

Latitude 

6. P. Lenox Conyngham 

E, A. Tandy 

Ganges Valley, Meridian of 78°. 

Meridian of 82°. 


Experiments with 
Jaderin Ease ap- 
paratus 

G. P. Lenox Conyngham 

Dehra Diin. 

( 

Latitude 

H. McC. Oowie 

Western India on Parallel of 23°. 

j 1901-02 

Latitude 

H. McCl Cowie 

Ganges Valley, Meridian of 88°. 


• Volom* XVII, Amfpmt of the Operatiotu of the Oreat Moonometrieol Swrveg of India t »l«o Beport on the reeoiU determination of the Lonai’ 
inie of Madrat publiihed CaleutU in 1897. 
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Operations undertaken by the astronomical observers between 1885 and 1905. — contd. 


Season. 


Operations, 

Obsertera, I 

Locale. 

1902-03 


Latitude 

H. McC. Cowie 

Canges Valley, Meridian of 79“. 



Pendulum 

G. P. Lenox Conyngham 

Dehra Dun and Coast Stations. 

1903-04 « 

1 

Latitude 

H. McC. Cowie 

Himalayas, Meridian of IT. 

1 

I 

< 

Latitude 

H. Wood 

Nepal. 

1 

r 

i 

Pendulum 

G. P. Lenox Conyngham 

1 Ganges Valley, Meridian of 88°. 

i 

1 

1904-06 - 

) 


( 

f 

Latitude 

H. McC. Cowie 

1 Lower Burma. 


Durins? tlio five seasons 1892-93, 1893-91, 1898-99, 1899-1900, and 1903-04 two astronomical 
observers were employed on latitude observations : durins? the nine seasons 188G-87, 1888-89, 1890-91, 
1896-97, 1897-98, 1900-01, 1901-02, 1902-03, and 1904-05 one observer was so employed : throughout 
the six seasons 1886-80, 1887-88, 1889-90, 1891-92, 1894-95, and 1895-96 the latitude work remained 
in abeyance. 


Season 1886-87. 

Latitude Stations visited. — Sarey Khan {formerly known as Sarandi Pat)^ Lingmdra, SHupdr, 

Lhimsain, Rdjuli. 

The operations carried out this season on the Jubbulpore Meridional Series formed part of 
Mr. llcnnesscy’s scheme, under which latitude observations wore to be taken along the meridian of 80“ 
at stations half a degree apart from the Ilimalayas to the Madras Coast. In laying dow’n this pro- 
gramme Mr. Hennessey halved the distance that had liitherto been considered desirable between 
latitude stations. 

In 1884-86 Colonel Heaviside had commenced tliis series of observations in the north of India, 
and had worked southwards across the Ganges Valley : in 1886-87 Lieut. Burrard, ll.E., crossed thc 
Central Provinces from north to south and extended the series from the valley of the Nerbudda to 
that of the Godavari. Burrard observed with Strange’s Zenith Sector No. 2, and adhered to the methods 
and procedure formulated by Colonels Ilerschel, Campbell and Heaviside. A full season’s work was not 
completed owing to the recall in March of the observer to Debra Dun, where a series of experiments 
had to be undertaken with the transit instruments for the purpose of investigating the cause of the 
large circuit errors that had appeared in the longitude work of the previous season.* 


Season 1888-89. 

Latitude Stations vi8ited.—-J)twai, Ankora, JBurgpaili, JtdrAglr, BoUkonda, Nidlamari, Bhulipalla. 

In 1888-89 Mr. J. Eccles, M.A., extended the series still further south acriws the rivers Godavari 
and Kistna into the Madras Presidency. He observed with Strange’s Zenith Sector No. 2 ; whilst 
adhering generally to the methods of his predecessors, ho increased the number of observations per 
station, and obtained very complete results. 


* Volume *XV, Aecotmt of iko Oporatiom of the Groat Triffonomotrkal Survey of India, pp. 373 to 387 5 also General Report on tho Operatums • 
if tko Sump of India Dopartment for 1889*00| pp. 6| 70*72, iii to xi* 
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Season 1890-91. 

Latitude Stations visited. — St. Thomas's Mount, Madras Observatory, Oudali, Kistama, 

Larutippa, Ongole, Ddnapa. 

In 1890-91 Lieut. Lenox Conyngham, R.E., observed for latitude between the Kistna and the 
Madras Coast, and thus completed Mr. Hennessey’s programme on the meridian of 80°. 

' During this season the Zenith Telescope was first used in India, and Talcott’s method of obser- 
vation was introduced (see Plates I to III). Lieut. Lenox Conyngham was the pioneer who initiated 
the new method of observation, and his work has formed a lasting foundation for the Talcott system 
in India. 


Season 1892-93. 

Latitude Stations visited. — Sondda, Chanidna, Deesa, Oria {formerly called Guru Sikkar), Samdari, 

Thob, Chamu, Jambo. 

JRdjpur, Lehra Dun Base-line East End, Coldba, Mdndvi, Dhauleshvar, 
Khdnpisura, Kanheri, Nitali, Achola. 

Captain Burrard commenced observations in Gujardt and worked northwards into the 
Bajputana desert. He employed Strange’s Zenith Sector No. 1. This instrument had been 
used by Colonel Campbell in 1871-72, but its results had proved unsatisfactory, and it had been 
condemned. Campbell had found t)ie curious fact that although the two zenith sectors were apparently 
alike, yet his, the No. 1, gave large differences between north and south stars, and measured all zenith 
distances in excess of the truth.* In 1892 Burrard obtained permission to give it a further trial : hO 
pointed out that if it had been used as a zenith telescope, the (N— S) difference would never have been 
discoveredt, and that even the new zenith telescope might exhibit a similar difference, if it were em- 
ployed as a zenith sector. At three stations Burrard used the instrument both as a zenith sector and as 
a zenith telescope, and observed for latitude both by the sector and Talcott methods. His mean results 
by the two methods agreed very closely, but the sector exhibited the same (N— S) difference, even to the 
last decimal place, as it had done in Campbell’s hands 22 years before. The accordance of Burrard’s re- 
sults by the sector and Talcott methods removed the stigma from the instrument and the latter has been 
frequently employed since, and has won the confidence of successive observers. In Appendix No. 3 of 
this volume is given an account of the investigation of the (N— S) difference. 

During this season Burrard introduced a modification of Talcott’s method of observation, in that 
he occasionally observed a single star by Talcott’s method instead of a pair : this could only be done with 
stars situated within half a degree of the zenith, of which four or five Were generally available at every 
station. 

In 1892 Lieut. Lenox Conyngham commenced the season by observing for latitude with the 
zenith telescope at* two stations near Dehra Dun ; he then moved to Bombay, and worked from west to 
east along the parallel of 18° 30'. Lenox Conyngham made an investigation into the effects of tempera- 
ture upon the value of the micrometer screw, but he was unable to trace any connection between the 
observed changes in the value and the observed changes of temperature. 

Season 1893-94. 

Latitude Stations visited. — Agra, Bithnok, Khirsar, Telu, Lddimsir, MooU&n, Dera Din Bandh, Amritsar. 

Bolarum, Birmulo, Vdndkonda, Singdwdram, Barampudi, Sdnjib, Waltair. 

Capt. Burrard, working with Zenith Sector No, 1, started in the Eajputana desert, and continued 
his series of the previous year northwards into the Punjab. 


*' 8te Yoluzna XI, Account of the Operatiom of the Great Ttigonometneal Survey of Indutf Cliapter I, page (H)t 
t Qenerah^eport of the Operntiom of %he Survey of India Department loi 1892*98. 
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Lieut. Lenox Conyngham, working with the Zenith Telescope, resumed his work of the previous 
season on the parallel of 18° 30' and extended his line of latitude stations eastwards to the east coast. 
Both observers experienced difficulties with their levels, and recommended the employment of two levels 
for observations by Talcott’s method. The second level, which had always been used in Sector observa* 
tions, was held to confer an advantage on the sector method over the Talcott. 


Season 1896-97. 

Latitude Station visited. — Madras Observatory , 

The Madras Observatory was amongst the stations visited by Lenox Conyngham in 1890-91. It 
was an unfortunate coincidence that the first latitude observed in India with the new Zenith Telescope 
and by the 'I’alcott method should have happened to be the latitude of an important astronomical obser- 
vatory. Lenox Conyngham, moreover, had reported adversely upon his observations at Madras ; he had, 
he wrote, constantly found his level unsteady, and ho had been driven in consequence to design a wooden 
flooring for his tent. Being new to the instrument, he had been unable at Madras to locate the cause of 
the unsteadiness, and regarding his observations as experimental he had pushed on to his second station ; 
the wooden flooring was then ready, and the unsteadiness of level disappeared. 

In 1896 Mr. Michie Smith, the Director of the Madras Observatory, was about to complete a 
very important catalogue of stars, but was hindered by the uncertainty which surrounded the observed 
values of the latitude of tjje observatory. Lenox Conyngham, who was in England, strongly supported 
Mr. Michie Smith’s proposal for a redetermination. 

In the winter of 1896-97 Mr. Michie Smith and Major Burrard observed for latitude at Madras with 
both the Zenith Sector and Zenith Telescope. From a subsequent discussion of all results Mr. Miebio 
Smith obtained a final value of 13° 4' 8" 0.* 


. Season 1897-98. 

Latitude Stations visited. — Agra Longitude station, Agra parade poiM, Agra-group north point, Agra- 

group east point, Agra-group west point, Agra-group south point. 

In consequence of the simultaneous publication of the first volume of the Geodetic Survey of 
South Africa, and of a paper in the Philosophical Transactions of the Royal Society, entitled “ India’s 
Contributions to Geodesy ”, in which Sir David Gill and General Walker respectively recommended 
systems of “ grouping ” observed latitudes round a central station, it was considered advisable to introduce 
a scries of “ groups ” into the Trigonometrical Survey of India ; a similar system however had been 

initiated once before by Colonel Uerschel, and had been abandoned after two years’ trial. f 

• 

In 1897-98 Capt. Lenox Conyngham assisted by Lierit. Beazeloy observed an experimental group 
of latitudes an^d azimuths round Agra ; valuable experience of group.s was gained, and the latitudes 
furnished interesting results : but the azimuths were not completed owing, firstly, to the delays caused by 
the observation of the Solar Eclipse, and, secondly, to the great expense of cutting trees, which would have 
been necessary, haH the triangulation been perfected. One lesson learnt was that the vicinity of a great city 
was not a favourable locality for a “ group ”. 

On January 22nd, 1898, a total eclipse of the sun was visible in India, and many European and 
American astronomers visited this country. Capt. Lenox Conyngham was ordered to prepare a camp 
and observatories at Pulgaon in the Central Provinces for Mr. Newall and Capt. Dills, two of the obser- 
vers selected by the Solar Eclipse Committee of the Royal and Royal Astronomical Societies. At the 


♦ Madras Meridian Circle Oheervatione, Vol. IX, General Catalogue^ 1899, pages xviii to xxi. 
t Yolume XI» Account of the Operatione of the Great Trigonometrical Survey of India^ page (f3)« 
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same time Major Burrard, who was in charge of the Tidal and Levelling operations, was directed to 
build observatories and prepare a camp at Sahdol in liewah for Mr. W. H. M. Christie, E.R.S., 
the Astronomer Royal, and for Professor H. H. Turner, F.R.S.* 

In 1897-98 Lenox Conyngham increased the number of intersecting wires in the Zenith Teles- 
cope from one to three. The wires were separated by intervals of 1000 divisions of the micrometer ; 
the object of the change was to obviate the necessity of ti’aversing the single micrometer wire from end to 
end of the field when stars differing considerably in Zenith Distance were being observed. The exact 
distances between the several wires in terms of micrometer divisions were frequently measured. 


Season 1898-99. 

Latitude Stations visited. — Laiddkari, Bhaordsa, Sironj JBase-line N.E. End, Kalidnpur, Surantdl, 

Kdmkhera, Losalli, Tinsia, Ahmadjyur. 

Vizagapatam Base-line N. End, Bdtoal, Mai, Khunddbolo, Cuttack, Batna 
Chandipur, Daridpur . 

In 1898-99 Capt. Lenox Conyngham observed a very complete and a very important group of 
latitudes and azimuths round KalMnpur. His observations for latitude wei’o taken witli Zenith Sector 
No. 1, and tliose for azimuth with Barrow’s 2Ji-inch theodolite No. 2. Ilis results were discussed by 
Major Burrard in Professional Paper No. 5 on the Attraction of the Himalaya Mountains upon 
the plumh-lme in India” published at Debra Dun in 1901. f 

In this paper deflections of the plumb-line were classified by regions, and were shown to follow 
one general law on all Himalayan meridians. It was also contended that the attraction of the Himalayan 
mass was being compensated not only by deficiencies of matter underlying the mountains, but by regular 
variations in the density of the Earth’s crust under the plains of Northern India ; and that the explana- 
tion of observed anomalies was to be sought in the abnormal densities of the crust underlying the plains, 
surrounding the mountains, rather than in a deficiency of matter below the Himalayan mass itself.^ 
In this paper the futility of “ grouping ” latitude stations around a centre was demonstrated. 

In 1898-99 Lieut. E. A. Tandy observed for latitude at stations on the East Coast of India : the 
instrument used was the Zenith Telescope, to which a second level had now been fitted. Tandy intro- 
duced this year a system of balancing pairs, by means of which the positive and negative corrections on 
account of micrometer value were equalised in the aggregate. This system was an immense improve- 
ment on the old. 


Season 1899-1900. 

Latitude Stations visited. — Sarkdra, Sirsa, Bdnsgopdl, Sankrdo, SaUmpur, Bostdn, Chandaos. 

. Amua, Karla, Sdthbena, Bamai, Eathdidi, Dalea. 

In 1899-1900 Lenox Conyngham observed for latitude with Zenith Sector No. 1 at stations in 
the Ganges Valley near the meridian of 78°. His object was to multiply stations in the vicinity of the 
Himalajras, and in those tracts where Himalayan attraction appeared, to cease. 


India *8?8**°*^ Solar Eclipse January, 22nd, 1898 " pnbliahed nnder the direction of Major-General C. Strahan, R.K., Surveyor General of 

■ur Roy^ Aetronoiriical Society, Monthly Notices, Jannary 1902. Seport of the International Cteodetio Conferenee, Paris, 1900. Article On 

JUonntain Masgee and Latitmle Dotorininatloiig in "Nature”, May 22nd 1902. Paper on the Figure of the Karth in the Iteport of the Nritish Asso- 
March 1904 * «/ Science, Belfiwt, 1902, page 641. Papera on Deflectionn of the plumb-line in Philosophical Mayaaine for January and 

J The following extract is from an earlier paper by the same writer • 

course to tell ixtwhat point on each meridian Himalayan attraction really ends, and when on the meridian of 78'" we a«snme 
“tif n fr.til. ^ gravity first coiiicides with the normal, the absence of deflection may have been merely brought about by a coanter-attrac- 

Himalayan attraction extends much farther south, ami that about Lat. 26^ it is merely nentralised by the Via- 
^^ehyachal and ba^^ura ranges , General Jieptiri of the Operatione of the Survey of India I>epartment, for 1823^04, Latitude C^ratlons. page xri. 
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In 1899-1900 Tandy observed for latitude with the Zenith Telescope at six stations of the Bilaspur 
Meridional Series. He also devoted much attention to questions concerning the accuracy of his levels^ 
and took advantage of the two levels on his instrument to carry out a thorough investigation. He de- 
duced a system of calibrating levels and invented an ingenious diagram, from which the true dislcvel- 
ment for any position of the bubble, freed from errors due to deformations of tube, could be read off.* 


Season 1900-01. 

Latitude Stations visited. — Khankharia, Diddwa, Virdria, Lunhi, Rojhra, Chdnga, Khori, Alamkhdn, 

Kdrothol, Akbar, lianjUgarh. 

In 1900-01 Lieut. II. M. Cowie observed for latitude with the Zenith Telescope at eleven stations 
of the Great Longitudinal Series in the Bajputana and Sind deserts, and thus completed the chain 
of observed latitudes, which stretches across India from Calcutta to Karachi. 

Lieut. Cowie introduced this year into the calculations of final mean values a system of weights, 
which has been followed in subsequent seasons. 

He also introduced a system by which the level corrections were in practice reduced to a minimum. 
This was an outcome of Tandy’s investigations : Tandy was the first to show the serious effect of the 
errorsarising from levels; Cowie took a step further, and showed the possibility of escaping from these 
errors in practice. The probable errors of Cowie’s results this season Avere not only smaller than had 
been attained with the Zenith Telescope before, but were the smallest on record. 


Season 1901-03. 

Latitude Stations visited. — Madhupur, Charalddnga, Chanduria, Lohdgara, Jalpaiguri, Siliguri, 

Kurseong, Senchal, Tonglu, Phallut. 

In order to test the correctness of the views put forward in the professional paper on Himalayan 
attraction and to discover whether southerly deflections would prevail over the east of the Gangetic 
plains as they had been shown to do over the west and centre, Cowie was deputed in 1901-02 to observe 
a series of latitudes on the meridian of 88° from Calcutta to Darjeeling. He found that the zone of 
southerly deflection was even more marked here than in other parts of the Ganges Valley, and that it 
extended northwards until the Himalayas were visible. At Kurseong ho discovered a larger deflection 
of the plumb-line, than had yet been met with in India. 

During this season Cowie made a thorough investigation of the value pf the micrometer of the 
Zenith Telescope, and carried out a calibration of the screw, t 


Season 1903-03. 

Latitude Stations visited. — Oumii, Majhdr,Algi, Andhidri,Largatoa,Budhon, Saugor, Ndhanmau, Birond. 

In October 1902 Lieut. Cowie was ordered to continue his tests of the previous season by working 
across the Gangetic plains over the supposed zone of southerly deflection along the meridian of 79°. He 
found as before that southerly deflections prevailed uninterruptedly througlfout the zone. The instru- 
ment employed was the Zenith Telescope. 


♦ S$e Profeasional Paper— No. i, “ Not$i on tho Calibration of LeveW' 1900. * 

t 3ee ifarroHvo of tho iSurpfi/ of India, tor ld0X*02^Latitude Operatioiui» 
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Djiring the summer of 1903 Cowie determined the systematic variations in the value of the 
•micrometer of the Zenith Telescope by means of the “ G ” microscope of the apparatus used for com- 
parisons of standards of length. 


Season 1903-04. 

Latitude Stations visited. — Bahak, Bajamara, Lamhatach, Kidarkanta, 

Kaulia, Mahadeo Pokra, Quetta. 

Perhaps the most extraordinary feature of Himalayan attraction is the sudden increase in the 
deflections of the plumb-line in the submontane region. On the meridian of Calcutta the extreme range of 
the deflections over 200 miles of alluvial plain was Z " : but in the eleven minutes of latitude between 
Siliguri and Kurseong the deflections increased by 28", A similar peculiarity exists at Debra Dun, and 
Birond. These sudden increases were as little to be predicted from the laws of gravitation, as w'as the 
prevalence of southerly deflections over the plains south of the mountains. They indicate that the real 
distribution of mass in the submontane regions is very different from what it appears. Consequently in 
1903 it was decided to investigate the deflections of gravity in the inner Himalayas, and Lieut. Cowie was 
ordered to extend the triangulation of the Great Arc of India northwards across the Mussooree range 
to the snows, and to observe for latitude at all convenient points.* His results were very remarkable, 
and showed that large deflections of 30" continued to prevail within the heart of the Himalayas. 

The natural difficulties of the Himalayan problem have been increased by the exclusion of 
observers on political grounds from Nepal, for Nepal is most favorably situated for geodetic work. In 
1903 Captain H. Wood was received at Katmandu by the Nepal Durbar, and was allowed at the special 
request of Lord Curzon to observe at two stations in the vicinity. The immediate object of Wood’s 
visit was to identify the peaks of Mount Everest and Gaurisankar, and to settle points of geographical 
interest which had been under discussion for 50 years. Wood was however well aware of the value 
attaching to geodetic observations in Nepal, and seized the opportunity of observing an astronomical 
latitude at two stations near Katmandu, the geodetic positions of which he fixed by observations to 
well-determined snow-peaks. The only instrument that he had with him was a 6-inch micrometer 
theodolite — an instrument that is not generally considered suitable for rigorous astronomical work : 
but his results have been given a place in this volume beside those obtained with larger instruments, both 
on account of the skill displayed in difficult circumstances by the observer and in view of the small 
present probability of any further geodetic work becoming possible in Nepal. 

After leaving Nepal Captain Wood was employed in observing astronomical azimuths at longitude 
stations ; at Quetta he observed for azimuth and latitude with a 12-inch micrometer theodolite. 


Season 1904-05. 

Latitude Stations visited. — Dehra Bun Haig Observatory, Nagarkhdnai, Akydb, 

Prome, Moulmein. 

In 1904 Captain Cowie accompanied the Tibet Frontier Mission to Lha-sa. Upon his return he 
observed the latitude of Debra Dfin, and of four longitude stations in Lower Burma. 


* A chart of Cowio's Himala^afi triangulation is given at the end of this Tolume. A detcriptiOA of hia work will b# found in Appendix Ko, 2, 
t Nagarkhdna is six miles from Chittagong Longltade Station. 




CHAPTER II. 

THE INSTEUMENTS EMPLOYED AND THE METHODS OF OBSEEVINO, 


1 . 

The Zenith Sectors. Description of the Instruments. 

The construction of two zenith sectors, intended for the determination of Astronomical Latitudes, 
was sanctioned by the Secretary of State for India in 1861, and the task of designing them and super- 
intending their manufacture was entrusted to Colonel A. Strange, f.u.s., who was at that time employed 
in preparing other instruments for the Great Trigonometrical Survey, and who was shortly afterwards 
appointed Inspector of Scientific Instniments to the India Office. The zenith sector is intended, as its 
name implies, for observing the meridional zenith distances of stars, not far distant from the zenith. Its 
distinguishing feature may be described as a construction which allows of its being turned on a vertical axis 
through 180'’ in azimuth between two observations of the same star about one culmination, a provision 
which admits of zero error being eliminated by treating the two observations as a pair to be combined 
together. It was not an instrument in common use, and but few had ever been constructed before 
Strange undertook the task. The chief points he had to keep in view were lightness and portability, 
so far as compatible with the desired power of the instrument, which was to be on a par with the 
highest class of field instruments, as distinguished from those of fixed observatories. Strange did not 
consider that any existing type of zenith sector — the best known being that by Sir G. Airy — Avould afford 
the desired portability ; and ho designed the new instruments on entirely novel lines. Their manufac- 
ture was entrusted to Messrs. Troughton and Simms, but was delayed in various ways, and the instru- 
ments wore not completed for several years. No. 2 Ixdng sent out to India in 1869 and No. 1 in 1871. 
The experience gained in India in the use of No. 2 led to some modifications in No. 1. A detailed des- 
cription of the zenith sectors is given in the second Chapter of Vol. XI of this series,* and a drawing of 
one of them is ai)pcnded to this volume as Plate IV. 

2 . 


The Zenith Sectors. Method of observing. 

The programme of work with a zenith sector at a latitude station was drawn up in accordance 
with the following rules ; — 

(i) . From 70 to 100 stars were observed, 100 wdien possible. 

(ii) . Each star was observed once E. to W. and once AV. to E.* In order that this might 

be done without confusion, a programme of stars was commenced on its first night with 
the first star E. to W., the second W. to E., and so on alternately: on the second night 
the first star was taken W. to E., the second E. to W., dnd so on. 

(iii) . Pour or six nights w'ero devoted to each station : four were considered sufficient, if there 

was a paucity of stars and no misses occurred ; but six alloAvcd of stars that had been 
missed being observed in their second direction E. to W. or W. to E- 

(iv) . When half the observations had been secured, the instrument was revolved through 180° in 

azimuth, i.e.t if the azimuthal stud had been originally placed north, it was brought round 
to south. 

(v) . If only 70 stars were observed, they were divided into two programmes of 35 each: 

during the first night the first programme was worked through, during the second the 
second programme, and during the third those stars of both programmes tha^ had been 
missed, were observed : on the morning of the fourth day the instrument was reversed, 
and in the evening the first programme again worked through, those stars taken E. to W. 
on the first and third days being now taken W. to E., and vice versa : on the fifth night 
the second programme was again taken up, the direction E. to W. and W. to E. being 
cl^anged for each star from what it was on the second night ; on the last night those 
stars of both programmes that had been missed during the fourth and fifth nights were 
observed. 

** Observed W. to B*” means that the first intersection ot the star was made with the telescope west, and the second Intersection with the telea* 
cope east. 
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(vi). If 100 stars were taken, they were divided into three programmes : each programme was 
worked through once with the azimuthal stud north, and once with it south : those stars 
observed E. to W. on the first occasion of each were taken W. to E. on the second, and 
vice versa. As three programmes had to he got through in six nights, no spare nights 
were available for picking up misses, but by judicious interchanges of stars between the 
three a star missed from one programme could often be observed again in one of the 
other two. 

'(vii). The number of observations per station were not to exceed 200, and were not to be less 
than 140.* 

The selection of stars for latitude observations was strictly regulated as follows ; — 

( i ). All stars were taken from the latest authorised catalogue. 

(ii) . No star was considered sufficiently trustworthy for observation unless its north polar 

distance was shewn in that catalogue as determined by at least six observations. 

(iii) . No star was included that had not a proper motion in north polar distance assigned to 

it in the catalogue. 

(iv) . Double stars and stars of the 1st and 2nd magnitude were avoided., 

(v) . No star was included that had a greater zenith distance than 13°. 

(vi) . The number of north stars had to be the same as the number of south. 

(vii) . The mean zenith distance of all the north stars was not permitted to differ from the 

mean zenith distance of all the south by more than half a degree. 

(viii). Stars tlmt were 8° from the zenith or more were paired as nearly as possible. 

(ix) . The minimum difference in right ascension between two eonsecutive stars was six minutes. 

(x) . Two to four Nautical Almanac stars, equally distributed north and south of the zenith, 

were included to enable the chronometer error to be determined. 

(xi) . Two to four stars within 1° of the zenith were included to enable the collimation error 

in azimuth to be determined. 

The programme of work for one night was made up as follows : — 

( i ) . The zenith distances of about 36 zenith stars were measured, the stars being selected in 

accordance with the above rules, and each observed in both telescopic positions. 

(ii) . The time of transit of a circumpolar star, whose right ascension had been wcll-deter- 

mined^ was taken over two wires in each telescopic position : from this Avas deduced 
the deviation error of the instrument. 

(iii) . The transit-axis level was read before and after work in both telescopic positions. 

(iv) . The two thermometers outside the tent were read every 16 or 20 minutes. 

(v) . The barometer was read every hour, the mercury in the cistern being lowered and raised 

again ta the zero pointer each time. 

(vi) . The microscope run was determined 12 or 16 times, the same 5' space never being utilised 

twice ; the high reading was always recorded above the low, whether read first or not. 

(vii) . It was considered of importance that the temperature of the interior of the observatory 

tent should not differ from that of the outside air by more than 1° or 2° Fahrenheit : the 
thermometer attached to the barometer was therefore occasionally glanced at, but its 
readings were not recorded. 

(viii). The error of the chronometer and the collimation error of the telescope in azimuth were 
found nightly, but no special observations were needed for their determination, if in 
the selection of stars attention had been paid to rules (x) and (xi) given above. 

3 . 

The Zenith Sectors. Specimen of Record and Reduction. 

An extract from the original field records is given as a specimen of the form in which the zenith 
distance observations were entered and reduced. The first four columns call for no remarks : the next 

\ ♦ It will be found, as a rule, that all the obeerrations taken on any one particular night wiU be burdened with some small COttfitaat error, nmning 
thxoeghoat; the more nights therefore that the obBonrationa are extended ovor, the better will bo the final rcsolt» 
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five contain the readings obtained from the sectors by moans of the index microscope and the four 
microscopes A, B, C, and D. The j;enth column is the mean of the preceding four. The column 
headed “c'” gives the correction for the average run of the microscopes. The average run was obtained 
at each station by repeated observations : at Chaniana the mean value of the run was determined from 
the following observed equation : — 

299 • 429 divisions of mean microscope micrometer = 300 seconds of arc, 
and t,he correction for run was 

•f 0"' 00190 per micromctric division. 

As a general rule the division of the limb nearest to a micrometer zero was intersected by the 
micrometer : if by any chance this rule was not adhered to, or if any doubt existed as to which division 
was nearest, a note was made on the record thus “ Referred to 15' division.’.’ 

In the twelfth column m is the reading of the eye-piece micrometer, but to obviate the necessity 
for 4- and — signs 5000 divisions are added — in other words the zero line is put back half an inch, for 100 
revolutions go to the inch, and there are 100 divisions in the screw-head. 

The next four columns contain the readings of the two levels, which are named “ a ” and “ b ” their 
ends being named n and & for reference. 

The column M = fim is simply the reading m of the eye-piece micrometer reduced to seconds by 
multiplying by /x = 0"’ 425456, the value in seconds of one division of the micrometer. 

Refraction was taken from Bessel’s Tables. The collimation and deviation errors and the dislevel- 
ment of the transit axis were measured frequently during work. 

Stars observed with the zenith sector have to be intersected in both positions of the instrument, 
and the two intersections cannot consequently be made on the meridian : it has been usual to 
make the first intersection 20 seconds b(>,fore‘tiie star reaches the meridian, and the second intersection 
20 seconds after its transit. The interval of 20 seconds was estimated by means of the known in- 
tervals of the vertical wires from the centre wire. The observed zenith distance has therefore alwuys 
received a correction on account of the extra-meridional position of the star at the time of intersection, 
duo in the first place to the observations having of necessity been made off the centre wire, and in the 
•econd to the centre wire not having coincided with the meridian owing to imperfect adjustment of the 
instrument. 

There wore four causes which prevented stars being intersected on the meridian : they were 
(i) Intentional intersection off the centre, (ii) Collimation error, (iii) Inclination of the transit axis, 
(iv) Deviation error. The collimation and deviation errors and the inclination of the transit axis were 
always determined and entered on the record. 

In the case of both intentional intersection off the centre and of collimation error the zenith dis- 
tance of a star was measured on a small circle parallel to the meridian : in the case of dislevelment of 
the transit axis the measurement was made on a great circle cutting the meridian in the north-and-south 
diameter of the horizon : in the case of deviation error the measurement was made on a great circle 
cutting the meridian at the nadir and zenith. 

Intentional intersection off the centre and collimation error have been treated together: 
the corrections to zenith distances depending on these two causes have b&n computed from the 
15* 

formula, -1- o’)* tan S sin 1", S being the star’s declination, c the collimation error in time and k 

the estimated interval in time that the intersection was made from the centre wire. Zenith distances of 
north stars have been decreased *{ind those of south stars increased by this expression. 

If at the time of observation of a zenith distance (^) the transit axis was inclined to the 
horizon at an angle b", the distance as observed has been, if the star were north, decreased by 

i* C08(A-f.Oc08C . . i 1 cos (A — 0 cos S . T. • xt. 

2 iin~A ^ south, increased by sirTA ^ ^ being the 

North Polar Distance of the star. 

• If at the time of 'observation the deviation error of the instrument from the meridian was a*', 
the observed zenith distances of north stars have been decreased 

those of south steis deoressod by sin 1'. 


_ sin (A + 0 sin j 
2 ' sin A 


sin 1% and 



Astronomical date 

Aafimwf'hal Stud Soutli. ^ 28th February 1893 » and position of* Azi- 

muthal Stud 


(14) ASTKONOMICAL LATITUDES. [®hap- »• 

Record and Reduction of Zenith Distance Observations at Chanidna Station taken with Zenith Sector No. 1 

by Oaptain Bufrard* 
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Record and Reduction of Zenith Distance Ohservations at Chanidna Station taken with Zenith Sector No. 1 

by Captain Burrard. 
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The Zenith Telescope. Description of the Instrument. 

A zenith telescope was first used in India in 1890 : it is a’ simple instrument and weighs but one- 
tenth.of what a zenith sector does. So far the Survey of India has only purchased one zenith te'lescope 
proper and that was constructed by Troughton and Simms, The zenith sectors have however been, 
used as zenith telescopes, and though they are unnecessarily heavy being encumbered with a vertical 
arc, they have proved suitable for observations after Talcott’s method. 

The distinctive feature of the Talcott method is that instead of the meridian zenith distance 
of a star being measured by means of a graduated limb, the ditference between the meridian zenith 
distances of two stars on opposite sides of the zenith is measured by means of a micrometer. Thus if 
X denotes the latitude of the station, the zenith distances of the stars, one north and the other 
south of the zenith, and 8n, 8, their declinations, we have 

X - C, = 8, 

X + Cn = 

and therefore X = 

The zenith telescope is designed for the measurement of the quantity ({* — Cd). 

Three plates illustrating the zenith telescope made by Troughton and Simms for the Survey of 
India are given in this volume. The telescope, the aperture of which is 2| inches and focal length 30, 
is fixed at one end of a short horizopilal axis, and is counterpoised at the other. The horizontal axis 
is fixed to a vertical axis, about inches high ; the latter is of steel and is supported by a tripod. The 
tripod rests on three levelling screws and is fitted with an azimuthal setting circle. The latter is pro- 
vided with two stops which can be clamped 180° apart, so that the telescope can be brought into the 
meridian in both positions without reference to the limb of the circle. The telescope carries a setting 
circle and two sensitive levels.* The reticule consists of the ordinary five transit wires and three transverse 
wires moved by a micrometer screw of long range, by which an angle of 40' may be measured in zenith 
distance. + 

When first used in India the zenith telescope was erected on a wooden stand, which was 
supported by a masonry foundation. The stand was however found to be affected by variations in humi- 
dity and temperature which rendered it unsteady and made frequent readjustments of the level necessary. 
This was troublesome and the stand has now been discarded in favour of an isolated brick pillar (see 
Plates II and 111.) 


The Zenith Telescope. Adjustments and Constants, 

• 

The. permanent adjustments are four in number, namely : — 

(i) . Stellar focus. 

(ii) . Horizontality of the horizontal wire. 

(iii) . CoUimatien of the central vertical wire. 

(iv) . The zero of the setting circle. 


• The second level waa added in 1898. 

'.t OiiginaUy there wae hot me tnoarexM wire : the other two were added Jh 1897. 



OnAP. II ] 


THE INSTRUMENTS EMPLOYED AND THE METHODS OE OBSERVING. 


m) 


In this instrument special attention has to be paid to the focus ; the observer has to make sure 
that the adjustment is satisfactory before ho begins regular work, for any subsef|uent change alters the 
angular value of a revolution of the micrometer. 

There are three horizontal wires, A, B, and 0, A being that which lies towards the smaller 
numbers of the micrometer comb. These wires will seldoui be truly parallel, so that all cannot be made 
horizontal. The central one B is adjusted and the inclination of the others to it determined. 

The adjustment for collimation in azimuth has usually been made by Gauss’s method with two 
small theodolites as collimators. The small remaining collimation error was determined nightly from 
star observations. 

The values of the following instrumental constants were determined freiiucntly 

(i) . The equatorial intervals of the vertical wires. 

(ii) . The divisions of the head of the eye-piece micrometer. 

(iii) . The divisions of the scales attached to the levels. 

The diaphragm carries five vertical wires known respectively asi, ii, iii, iv and v, and so numbered 
that in the position telescope east a zenith star transits the wnres in the order i to v ; whilst in the position 
telescope west, wire vis the first wire reached and wire i the last. Jubotii telesco])ie iiositions wire iii is 
the centre wire, from which the intervals of all the others are measured. Wire i is that nearest to the comb. 

The micrometer screw. The determination of the value of a division of the eye-piece microme- 
ter is one of the most important and at the same time one of the most dilUcult operations connected 
with the zenith telescope. Variods methods have been tried, and the following is the procedure now 
adopted by this survey. 

The quality of the screw is first examined by observations of slow-moving stars near the pole. These 
may be made either wdtb the micrometer in its normal position, the star being at elongation, or with the 
micrometer turned through a right angle so that a star at culmination is moving parallel to the screw. 
The latter plan is the more convenient and there is less danger of error owing to imperfect kuou ledge of the 
refraction; but in the zenith telescope no simple means of revolving the micrometer throngh a right 
angle arc provided. The elongation method has the advantage that, if any movement of the telescope 
in altitude takes place during the observation, it is noticed and can be measured by the level, whereas if 
a movement in azimuth takes place, while a star is being observed at culmination, the observer is rarely 
aware of it and cannot measure it. The instrument, however, if erected on a suitable pillar, is not 
liable to movements in azimuth so that the advantage alluded to is more theoretical than real. The mel hod 
of observing is similar to that for determining the Aviro intervals, except that in an e.xamination 
of the screw the star is caused to transit the same wire again and again, the wire being advanced by 
a suitable number of turns of the micrometer after each transit. ’ 

Micrometer screws are liable to two principal defects, tlio one being a continuous increase in value 
from one end to the otherj and the second an irregularity with a period of one revolution. To detect the 
first, it is best to select stars about 10'^ from the polo and to observe transits from one end of the field to 
the other giving the micrometer 2 or 3 revolutions at a time ; for the second very close oircumpolars 
are required and the wire should be moved forward by a few divisions only. For both kinds ,of observa- 
tion it inconvenient to have an electric chronograph for recording the transits. 

It has been considered advisable to determine the mean value of one division under the conditions 
which obtain during the latitude observations. For this purpose measurem«its of the diffi'rences of 
declination of well known stars aro made, either on extra nights devoted to this purpose at ench station, or 
at any convenient times during work oaqji night. It generally happens that during a night’s work there 
are unavoidable intervals between pairs of stars, and it is frequently possible to find two stars lying near 
each other both in. declination and right asoer^sion which may be observed for micronjeter value. * The 
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obscirvation is pMcisely similar to one for latitude except that a semi-revolution in azimuth is not given 
-to the instrument. Stars selected for the purpose are about 16' to 30' apart in declination ; if less, the 
deduced value of the micrometer becomes largely affected by an error of observation ; if more, parts of 
the screw are brought into play outside those ordinarily in use. 

A list of stafs for Talcott observations will almost always include some ” double pairs,” i.e., two 
stars of northern and one of southern aspect, or vice versa, on the same setting. It is quite legitimate 
to use the observations of the couple that have the same aspect for a deduction of the micrometer value. 

It is also possible and permissible to deduce the final value of the micrometer from the results of 
the latitude observations themselves, and this was formerly done; but the method just described is pre- 
ferred for the following reasons : — 

(1) It is generally possible to observe the same couples of stars at several consecutive stations by 
which means a satisfactory watch is kept on any variation in the value of the micrometer. 

(2) When two stars are observed, one after the other, without the telescope having been moved in 
the mean time, the level correction is generally so small as to be negligible. 

(3) As the two stars are not only at the same altitude, but also close together in the heavens, there 
is little probability of there being any difference in the atmospheric conditions under which they are 
observed. 

(4) If there is any systematic error in the declinations given in the catalogue it will affect the 
places of stars which lie close together equally so that the difference between the two will be, free from 
its cff(jct. 

As a rule four to six couples have been observed each night. 



The Zenith Telescope. Method of Observing. 

The observer prepares a programme of stars in pairs : for any pair the interval of i;ight ascension 
is not greater than 15 minutes nor loss than 1 minute, and the difference of zenith distance does not exceed 
40'. In former years the stars w'cre chosen from Greenwich Catalogues only, but of late the Interna- 
tional Catalogue of fundamental stars by Professor Newcomb has boon largely used : the name of 
the catalogue is entered against each star on the record of observation. 

An observation may be described as follows : the recorder calls out the mean zenith distance ; the 
observer sets to this wdth the setting-circle vernier and clamps the level firmly, swings the telescope 
towards the north till the bubbles of the levels float, and clamps the telescope ; then with the tangent 
screw of the telescope, ho carefully brings the bubbles to the centres of their runs. 

He now seats himself, and having been informed of the position of the star, places the wire in the 
proper part of the field. One minute before transit, the recorder gives warning and the observer prepares 
to make the intersection. As soon as the star enters the field, the observer approximately intersects 
and calls out to the recorder the name of the wire he is using, and the reading of the position of 
wire B on .the comb, e.g., “ wire C four thousand eight hundred.” To view wire B he will generally 
have to traverse the eye-piece. Bringing the eye-piece back so that the star may be in the centre of 
the field he completes his intersection, placing the wire exactly on the star as it crosses the central 
vertical wire, the last motion of the micrometer head being always in the screwing up direction ; having 
done this he at once reads the micrometer head, estimating the rifearest tenth of a division, and standing 
up reads both ends of the bubbles. This completes the observation of the first star. 

He now releases the azimuth clamp and revolves the instrument through 180° bringing the clamp 
blcMik up agaiiLst the other stop without jerk or jar. After allowing sufficient time for the levels to oome 
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to rest, the observer examines them, and if the readings have changed by more than about two divisions 
he brings the bubbles back to their original positions by means of the tangent screw, which moves the. 
telescope as a whole.* 


The second star traverses the flgld on the opposite side of the centr'c of the comb, and' at the same 
distance from it, so the observer has no difficulty in placing the wire in position. The observation is 
the same as in the case of the first star. 

The level is read with as little delay as possible after the intersection has been made ; if the 
bubble is observed to bo moving when the reading is being taken the fact is recorded and the observa- 
tion rejected. 

The thermometers both inside and outside the observatory and the barometers arc frequently read 
during work. The transit-axis level readings are recorded at the commencement and end of work for 
both positions of .the telescope. 


The programme always includes several stars from one or other of the almanacs ; their times of 
transit are noted, so that the chronometer error and rate may be deduced. 

Two or more circumpolar stars arc observed for deviation error each night, one at least in 
each position of the telescope. 

Lastly, one or more stars are observed for collimation error. For this purpose a star whose zenith 
distance is less than T’ is used. The observation consists in timing it over one of the vertical wires 
which it reaches before wire iii, and again timing it over the same vertical wire after reversal of the 
instrument. 

At every station the wire intervals A to B and B to C are measured in terms of the micrometer. 
The intervals are required not only on the central vertical wire, but on each of the vertical wires so that 
if a star bo intersected by A or C after passing wire iii the proper correction to reduce to B may be 
known. 

These measurements can be l)est made in the day time. The telescope is pointed towards the 
northern sky, and the observer intor.sccts with each of the moveable wires any convonieni little speck 
or mark on each of the vertical wires in turn, recording in every case the reading of wire B. Several 
times during the season observations are made for determining the deviation of wire B from true 
horizontality. 

Tlie normal number of nights of observation at each station is six, and of programmes three, 
each programme being worked through twice over. These three programmes in the aggregate cover 
the dark hours, each consisting of 4) hours’ work. Each programme contains about 20 pairs of stars. 


It frequently happens that two stars of northern aspect occur in connestion with one of 
southern, ov vice versd, and these “double pairs” may be observed with advaatage; a double pair 
does not yield so good a result as two independent pairs, but is better than a single pair. The 
method of weighting the result of such observations is explained hereafter ; moi’c than two star’s on one 
side of the zenith should not bo combined with one on the other side ; but if a number of sfeirs 
occur some north and some south, which can all be observed on one setting, it is a good plan to 
observe them without touching the level. The number of stars of each aspect arc made as nearly 
equal as possible. 

Two stars can bo occasionally found which though both passing on one side of the zenith, aro 
well placed for observation with the zenith telescope. Provided that their mean zenith distance is loss 
than half a degree, Talcott’s method can be applied to them in principle. 


To use the tangeiSt screw before ' observing the second star is alightly objectionable, as it may alter the strains in tlio telescope tube and pro* 
dace flexure, or change such doxnre as existed daring the observation of tho first star. There is less danger in doing this however than In allo^^^ng tbn 
level oorroction to be large. 
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One star only can be occasionally observed instead of the usual pair. As an example we may 
consider a star of zenith distance 0° 20' : the telcsi’ope is set to O'’ 0' exactly ; the star is intersected 
in one telescopic position ; and the instrument is revolved 180° in azimuth and the star again intersected 
in the other telescopic position. The two intersections and the revolving of tln^ telescope in azimuth 
are carried out during the transit of . the star across the held of view ; a star takes 40 seconds to 
transit the field, and .35 seconds is ample for the observation. The star in these cases is not inter- 
sected e;cactly on the meridian, and a small correction has to be applied to the zenith distance on 
this account. 

A glance, at the fundamental formula will show that if the zenith distance of the south star 
of a pair is greater than that of the north the difference between them, as measured with the micro- 
meter screw, is to be added to the mean of the declination!^ to find the latitude, and if less subtracted. 
In order therefore to cancel any error introduced by a faulty value of the micrometer the sum of the 
positive differences has to be made equal to the sum of the negative. 

The use of double pairs, however, introduces a complication, for each result receives a fractional 
W'eight (the weight of an ordinary independent pair being unity). When the first rough draft of the 
programme is made, the extent and sign of the diff’crence of zenith distance for each pair and its weight 
arc entered ; the algebraical sum of the weighted ditferenees is then taken out, and if there is a consi- 
derable preponderance in either direction it is eliminated by the substitution of alternative stars. It is 
not as a rule difficult to bring about an approximate balance; though there may have to be some sacrifice 
of convenience, or even a reduction in the number of stars observed. It is useless to make the balance 
exact at this stage, for the accidental missing of a few stars, or the interference of clouds may disturb it; 
when the first part of the computations has been finished it is^cnerally possible to secure a balance by 
the arbitrary rejection of one or two observations, if an approximate balance was designed at the outset. 
The difficulty of obtaining a thoroughly trustworthy value of the micrometer is so great, that it is impor- 
tant to arrange for the cancelment of errors arising from this source. 

As there is a possibility of the existence of a personal error depending on the position of the 
telescope, it is desirable that every pair of stars be observed twice, once E. to W.* and once W. to E. 

7 . 


The Zenith Telescope. Mecord and Reduction. 

The computations may be divided into three principal parts : — 

(i) North polar distance of every star, and the mean of each pair. 

(ii) Difference of zenith distance of the stars of each pair. 

(iii) The final co-latitude. 

^ (i) North polar distances. The authorities consulted for the places of the stars, are the 

following: — Nautical Almanac, Berliner Astronoraisches Jahrbuch, Connaissance des Temps, Greenwich 
catalogue for 1880, Newcomb’s Interuational Catalogue of fundamental stars. 

Eor the computation of the apparent places Turner’s edition of Stone’s tables has been employed 
in recent years. 

(ii) Differences of zenith distance. Let and be the true zenith distances of the north and 
south stars respectively, hnd let 

Co be the zenith distance to which the telescope is set, 

Mo the reading of the centre .of the micrometer comb, viz., 6,000^, 

• * Obnerved £!« to W, means tlxat the hrtit star of a pair was observed with the Teleseope East, and the eeoond with the Telescope West. 
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Mb and M. the micrometer readings of the stars, 
m the value of 1 div. of the micrometer, 
h the value of 1 div. of the level, 

II the reading of the right-hand end of the bubble, 

L the reading of the left-hand end of the bubble, 

Zn and Z, the level corrections = ~ 2 
>*„ and r, the refraction corrections. 

Two cases occur : in the first the micrometer reading increases with the zenith distance : in the 
second it decreases as the latter increases. 

Case I. 

The micrometer reading increases with the zenith distance if the south star is observed telescope 
cast and the north star is observed telescope west. 

in = io — (M., — M„) Z„ + r„ 


is — id — (Mo — M.) wi d* Zs “h 


The fundamental formula is 


1 A'i 1 A I "" i‘’ 

co-latitude = ^ = - — ^ 


</■ = + (M. _ M.) + J (/. - 1.) + Ur, - r.). 


Case II. 

The micrometer reading decreases as the zenith distance increases if the south star is observed 
telescope west and the north star is observed telescope east. 

in ~~ io “h (^lo ^In) Wi “* Z|| "h t'n 
is — io "I” (Mo ““ ^Ib) W Z, -j- 

4 . = A" + -^ + (M. - M.) “ + } (/. - /.) + i(r.- r,). 

In case I the north star is observed in the position telescope west, and in case II the south star 
is.observed In that position; bonce in both cases 

^ =s (An + ^>) + (Mw ”” Me) 2 ' I (^w “■ 4* ”■ » 
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since the refraction increases with the Zenith distance, (fu — r,) has the same sign as ({n — {,) and 
therefore the same as (Mw — M*). 

Then as 


a Gw ■“ ^e) — i y 2 2 

= |{(E-L).-(E-L),} 

L — L 

so — 2 , i.e.t half the difference of zenith distance, 


= D = (Mw-Me)^- +Urn-r,). 


In this formula it is assumed that there are no errors of adjustment and that each star is inter- 
sected as it crosses the central vertical wire. The corrections when these conditions are not fulfilled 
remain to he considered. 

There are four sources of error 

(1) Intersection off the meridian. 

(2) CoUimation. 

(3) Dislevelment of transit axis. 

(4) Deviation in azimuth. 

The first and second are of the same nature. They cause the zenith distance to be measured 
on a small circle parallel to the meridian, instead of on the meridian itself. 

Let A* be the distance (in equatorial seconds of time) from the centre wire at which the star 
is intersected, c® the coUimation error : — 

then the correction to an observed zenith distance is 

± i 16® (jfe* + cot A sin 1". 

The upper sign applies to south and the lower to north stars. It is clear from this formula that 
it would not bo correct to treat k and e separately ; if this were done a term = 16® kc cot A sin 1" would 
be omitted, which might be appreciable. 


An inclination of the transit axis causes the zenith distance to be measured on a great circle 
passing through the north and south points of the horizon and inclined to the meridian at an angle 
equal to the dislevelment. 

Let b bo the inclination to the horizon in seconds of arc ; then whichever end of the axis is 
the higher, the correction to the zenith distance of a star is 

. J® cos <f}COB C . 

+ -iP* r-— — 5 sml". 

^2 sm A 

The upper sign is'applicable to south stars and the lower to north. 


A deviation in azimuth causes zenith distances to be measured on a great circle passing through 
the zenith and inclined to the meridian at an angle equal to the deviation. 
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Let a be the deviation in 'seconds of arc ; then the correction to a zenith distance is 

a® sin sin C . 

- -2- - sin A - ™ I • 

The sign of the correction is independent of the star’s aspect. 

The following tabic shows the smallest values of (^ + c), 6 and a which render corrections appre- 
ciable, i.e., greater than 0" • 005 : — 



This table shows that it is not difficult to keep the errors of adjustment small enough to render 
corrections inappreciable. It is not possible altogether to avoid intersections off the meridian, especially 

if the weather is cloudy, but they are resorted to as seldom as possible. 

▼ 

Various methods of computing the correction for refraction have been employed at different times 
but none have been found so satisfactory as that of computing the refraction for each star and taking 
the difference. The computation is effected by means of Bessel’s Tables, published as a preface to 
the Greenwich sevou-ycar catalogue for 1860. 

(iii) The final co-latitude. When the co-latitudo by each pair of stars has been computed, the 
combination of the individual values has still to be made. The method of combining the results has 
been different in different years. Sometimes arbitrary weights have been assigned and sometimes they 
have been derived from a discussion of the season’s work. 

Clearly all the mean results have not the same weight ; those obtained from the components of 
double pairs have loss w'eight than that from an independent pair ; some pairs may only have been 
observed once, others twice or more often. 


The proper increase in weight on account of a second observation depends upon the relative accuracy 
of the sum of two N. P. D’s and of an observed difference of zenith distance. This could have been 
determined for each series of observations from an analysis of the results, but as such investigations* are 
laborious, and as their effects on the final co-latitude arc usually inappreciable the following method 
was adopted except where a series possessed exceptional features : 


If ij, the probable error of the mean of two declinations, bo ±0'’’‘20; and e, the* probable 
error of observation in a single determination of latitude, be ±0"‘30, and if n be the number of 
observations. 


then 


weight = to — 



* ConnQlt U. 8. Coast and Geodotio Snrroyi 67 tb Annual Beport, (1&97*&8) Appendix No* 7, p. 358* Cliauvcnet'a Astronom/, Yoi* 11^ p. 350* 
Doolittle's Astronoxnyt P> &08. 
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As the normal number of observations is two, w has been made imity for that value of n. 
Whence if » = 1 , w— 0*7, 

2 10 

3 1*2 

4 1*3 

5 1-4 

6 1-5. 


The case of a double pair has next to be examined. 


« 

Every value of the co-latitude may be considered to be made up of two parts, one for each star ; 
we may therefore put c ~ p + q. 

In the case of a double pair we have a second value 

c' = p + q' 

The mean of these two is 


c_+ c' 
2 


= P + 


Q 

2 


+ 1 


We may consider the probable errors of p, q and q to be each equal to e, 


then {p. e . of 




Also (jp. €. y of the result of a single pair = 2e^. 

Thus if to be the weight of the result of a single pair, and to" the weight of the mean result 
of a double pair 

t^' _ 2^2 _ 4 ^ 
to 40 * 3 ’ 

2 

Therefore to', the weight of the result of one component of the double pair = -~ to. 

Hence if to = 1 , to' = 0 66 or 0‘7 nearly. 

If a double pair bo observed once only the result by each component has a weight of 0'7 on 
account of its belonging to a double pair, and of 0'7 on account of having been observed only once : on 
the whole therefore its weight is 0 7 X 0 7 = 0‘6. 

The balancing of the positive and negative micrometer differences is undertaken after the weights 
have been assigned. If the sums of the weighted differences are not equal they are rendered so by 
the rejection of a few observations. Those are selected for rejection in which the micrometer difference 
is large and the weight small. 


Endeavours have been made to keep the difference between the sums so small that no error to 
which the micrometer ^alue could reasonably be supposed liable, would have an appreciable effect on the 
mean co-latitude. Thus if in the value of one revolution there be an uncertainty of 0"'06 (an excessive 
estimate) and if d be the difference between the sums, expressed in resolutions, and SP the sum of the 

. , , }dx 0-06 , , , 

weights, then — — should not exceed 0"'005. 
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The final value of the co-latitude is equal to the sum of all the weighted means divided by iiP, 

If V be the difference between the final co-latitude and an individual mean value and n tbft 
number of individual values, the probable error corresponding to the unit of weight is *0745 'V/ 

■ 

and that of the final co-latitude '6745 -v . • 
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Record and Reduction of Talcott Observatidns for Latitude at Rojhra E.8,, 


V 

Q 

o 

og 

i'i 

A 

O 

o 

n 

O 

Star 

Micromoter 

1 Dirision — 0"* 801108 •= 

m 

No. C. 

1 No.O. 

Levels 

1 Division -(r* 91 G 23 ^ , 

1 Division *= O'' * 00445 ) “ 

Distance of Star 
from the Meridian 

Barometer 

S 

o 

C 

o 

• 

b 

*£b 

« 

« 

•oS 

|« 

*« 

No. and 
Caialoffue 

m 

u 

« 

Beading 

Wire 

used 

Corroclions 
for interval 
and M'iro 

Difference 

«r. fi 

R 

L 

R + L 
= length 
of bubble 

1 

and 

‘ Thermometer 

• 















in. 

Baromotor 29*52 



E 

4 t )8 

N 


B 

— 0*2 

•+*5366*3 

35*7 

64*9 

100*6 

- 29*2 

III + 6 

Tliormometer Inside 55*'* 8 


83 


Newcomb 






22*3 

55*4 

77*7 

“* 33 * * 


„ Outside 54 *0 


W 

470 

S 

44 .V.? 

A 

- 098*2 

.... 

+ 34 .i.ri 

35*4 

66*0 

101 ‘4 

- 30*6 




* 







-* 033*2 

21 *6 

56-.? 

77*9 

-• 34*7 





. E 

475 

N 

M 7‘8 

B 


4-6387*8 

35*0 

65 * 0 

100*9 

- 29* 1 




85 








22*5 

55*3 

77-8 

- 32 •« 




W 

470 

S 

443* ’3 

A 

- 998*2 

+ 3433 ** 

35*4 

66*0 

loj ‘4 

— 30-6 









• 


- 2 '; 54‘7 

2I*(> 

56 • 3 

77*9 

- 34*7 





W 

484 

N 

493 S ‘4 

B 


+ 4 WS '4 

34*7 

-67*0 

101*7 

- 32*3 




89 





1 

j 


20*3 

57 ’5 

77-8 

- 37*2 




E 

1311 

S 

4488*2 

B 

— 0*6 

4 - 448; -6 

35*2 

66*7 

101*9 

- 3**5 

IV 


ja 

B 

o 

O 

a> 



Gr. ( 1880 ) 





+ 447 ‘8 1 

1 

20*8 


780 

i 1 

- . 4<''’4 j 

' 

. * 

Q 

3 t 


E 

1 

405 1 

s 

h m n 

7 40 4 .S '6 

II 

Colli mat ion 

1 









1 

W i 

Newcomb j 

i 

7 4 > 15 '8 

II 


1 









j 


i 

1 

! 









■ 




i 

! 

• 











■ 


.w 

408 

N 

t 

4 'S 8'7 

1 

B 

+ 0-5 

4^4159*2 

35*4 

66*7 

lot' 1 

- 3»*3 

11 


1 

03 








20*8 

57 ** 

77'9 

- 



■ 

E 

511 

8 

S».l6o 

B 


+ 5236*0 

35-2 j 

67*2 

102*4 

— 32 *0 



1 








—1076*8 

30*8 

57*3 

78-1 

- 3f>'i 



■ 



'■ 


Tel. W. 

( 

Screw B 

B. end 

7*0 

W. ond 

2*5 1 




1 

Tran 

sit axis 

Love! 



1 

.. w 

» 

3 ‘S 

11 

6*0 




■ 

] 




Tel. B. 

i 

M B 

19 

D 

11 

3*2 




1 





• 

( 

W 


H 


6*6 


























Reference No. 


cbap. n.j 


THE INSTRUMENTS EMPLOYED AND THE METHODS OF OBSERYINO. 


( 27 ) 


laken with Troughton and Simms' Zenith Telescope by Captain Cowie. 
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8 . 

Latitude Observations with Theodolites. 


Station Kanlia. Captain Wood observed for latitude on three nights. On each night 8 to 12 
observations wore taken of both a north and south star at transit. The ebronoraeter error was obtained 
each night from observations of east and west stars' near the prime vertical. The instrument used was 
a six-inch theodolite by Troughton and Simms : it was erected on a wooden stand, and its limbs were 
read by two micrometers, of which one division represented 10". 


Station Mahadeo Pokra. The same instrument and methods were employed as at Kaulia. The 
observations were however limited to two nights. 

Quetta Telegraph Office Station. Circum-meridian observations for latitude were taken on four 
nights. Eleven pairs of stars were observed. The chronometer rates were determined from the observed 
transits of high and low stars. 

The corrections for refraction were computed from Bessel’s Refraction Tables. 


The reduction to the meridian was computed by the formula : 


SC' = - 2 


8in“ 


8P cos X sin A 
2 * sin ^ 


coscc 1" “b 2 sin"* 


8P / cos X sin Ay 
2 \ sin { / ’ 


cot ^ cosec 1" 


■where I is the zenith distance of the star, A its north polar distance, 8P the interval in time before or 
after transit and X the latitude of the station. The second term is not required when the zenith distance 
exceeds 40‘’ and the interval of time from transit is under 6 minutes. 



CHATTEE, III. 


THE ANOITLAE^ VALUE OF A DEVOLUTION OF TTTE MICROMETER SCREW OF THE 

ZENITH TELESCOl'E. 


1 . 


Methods of Determination. 

Tho following methods have been employed to determine the angular value of a revolution of 
the micronuitor screw : — 

(1) . The observation of transits of circumpolar stars at elongation was the first plan adopted. 

(2) . Then the several values for latitude given by tho individual observations were discussed and 
utilized to provide? a value. 

(3) . Finally the measm’oment of tho known diff(!rence of declination of stars of nearly the 
same right ascension was found to givt? tho most satisfactory results. 

Tho first method is discussed in Cliauvenet’s “ Spherical and Practical JlstroHomy ” and in Doo- 
little’s “ Practical Astronomy as applied to Geodesy and A'aviyation.'* It whs tried ixi India in 1890-91 
when the zenith telescope was first being employed, but the micrometer value obtained was not used 
in the reduction of tlio latitude observations. 

When the second method is being employed the observations for latitude have to be reduced with 
the aid of a preliminary and assumed value for the micrometer. Each observed pair of stars then gives 
an equation of tlie form 

+ + A,) + A - AE) {p + V) + i {h - /e) + I (»-w - n) 

where p is the preliminary micrometer value, 

8p the correction to p, which is to be deduced, 
ff) the co-latitude resulting from tin? use of the value p, 

Sff> the correction to 0 following on the correction 8p. 

From a series of equations of this form Sp and 8(j> can bo determined. This method was utilized 
prior to 1896. 

When the third method is being adopted, the procedure is as follows : — 

Two stars, differing in right ascension by from 1“ to 20'" and in declination by frorA 15' to 30', 
are selected. The telescope is placed in the meridian and set to tho mean zenith distance of the stars, 
and tho bubble of the level brought to the ceutro of its run. As each star transits the meridian it is 
interseoted with tho micrometer thread. The difference of N. P. D’s of the. two stars corrected for 
refraction and for change of level dui’ing the observation is thus given in terms of the micrometer ; and 
tho value in seconds of arc of one revolution of the micrometer screw can now be deduced by means of 
the formula 


M - = 8a - 8r - i {(R - L) - (R' - L')} 
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wher^ 

M — m is the difference of micrometer readings, 

Sa the difference of N. P. D’s of the two stars, 

8r the difference of refraction for the two stars, 

U and L the level readings corresponding to the micrometer reading M, 

R' and L' the level readings corresponding to the reading m. 

This method was first employed by Captain Burrard in 1894 and has been utilized generally 
since 1896.* 

2 . 

Values of the Micrometer Screw. 

The following table gives the several values of a revolution of the micrometer of the zenith 
telescope, which have been adopted at various times in the reduction of the observations : 

Micrometer value used in the various seasons. 

Season 

1890-91 

92- 93 

93- 94 

97- 98 

98- 99 

1899-1900 

1900 - 01 

01-02 

02- 03 

03- 04 
•1904-05 

The largo change of value which occurred between the seasons 1897-98 and 1898-99 was due to a 
change in^the object glass. At the conclusion of the former season, the o|)ject glass, which had 
shown signs of a fungus growth on part of its surface, was sent to Calcutta toi’w cleaned and polished, 
and in this operation the curvatures of the surfaces of the lenses underwenifc ipght changes, which 
were accompanied by an alteration in the focal length. . 

The change of value between the seasons 1901-02 and 1902-03 was due to the fact that, at the 
commencement of the latter the zero, of the micrometer was altered in order to bring into play a por- 
tion of the screw, in which the variations of pitch were believed to be of a uniform nature. 

• — ^ — — 

• * In 1898.99 IiiKit. Tnudr oAlibntod the miorometw lerew and repreiented hit iwuUa graphically t his enrccUonc ware thne taken from a oiagiaia. 


Value for one 
Revolution of the 
micrometer 


Method of determination 


^9 ‘345 Prom a discussion of the latitude results. 
^9 '345 Value of season 1890*91 adopted. 

^9' 355 Prom a discussion of the latitude results. 


69 ’3338 
69- 197* 
69* 1260 
69*1198 
69* 1270 
69*2200 
69*205 
69*2252 


Prom the measurements of known differences of declination. 
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3 . 


Determination of the wire intervals BA and BC. 

In the zenith telescope the travelling frame of the micrometer is fitted with three parallel wires 
separated by intervals of nearly 10 revolutions. These are designated A, B and C, the wire moving over 
the lower readings being A, and that over the higher being C. When a star is being observed, 
the wire lying nearest to it is used for the intersection. The reading taken from the micrometer, 
however, is that of the reference wire B, and to deduce the true micrometer reading at which the star 
has been intersected it is necessary to apply to the recorded position of B the value of the interval 
between B and the actual wire used in the intersection. 

When the wire A has been used, the corrected micrometer reading becomes Reading of B minus 
value of interval AB. 

When wire C has been used the corrected micrometer reading is Reading of B plus value of 
interval BO. 

The values of the intervals AB and BC have been determined as follows : — 

A speck of dust or a well defined irregularity on the central meridional wire, about the centre of 
the field, was selected. The speck was intersected by wires A, B and C in turn and a micrometer reading 
taken at each intersection. The differences between the respective readings were measures of the 
intervals AB and BC. 

The several measures of these intervals, determined at different times and used in the reduction 
of the latitude observations are given in the following table : — 


Season 

Number of revolutions of the 
micrometer in 


AB 

BC 

1890-91 ^ 

92- 93 1 

93- 94 J 

The micrometer 
with the auxiliary 
until 3897. 

was not fitted 
wires A and C 

97-98 

9*794 


9*946 

1899 - 1900 

9*97' 


9*969 

1900 - 01 

9*9818 


9*9603 

01-02 

• « • 


9 * 9690 

02-03 

9*9599 


9*9854 

03-04 

9*9668 


9*9871 

1904 - 06 

9*9661 


9*9845 


The auxiliary wire A failed at the commencement of the field season 1901-02 and in consequence, 
two wires only were in use during that year. Both wires were renewed before the follo\ring season. 
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AN EXPLANATION OF THE TABLES GIVEN IN PABTS II AND III OF THIS VOLUME. 


1 . 


Arrangement of Parts II and III. 

Part II of this volume deals with astronomical latitudes, Part III with deflections of the plumb- 
line. In Part II have been given all the details of tlie latitude observations taken between 1885 and 
1905 : in Part III the latitude results of Part II have been combined and classilied with those obtained 
prior to 1885, and which have already been published in Volume XI. The lists of Part III are therefore 
complete to date. As the latitude stations of Volume XI were numbered from 1 to 111, the numbering 
of those in this volume was made to commence from 112. 


2 . 


Contents of Part II. 

Part II consists of three main divisions : — 

(i) . Alphabetical List of Latitude Stations. 

(ii) . Descriptions of Latitude Stations. 

(iii) . Abstracts and Summaries of Observations and Results. 

Of these the third alone requires any explanation. In order to reduce the number of forms and 
tables the labstract and summary for each station have been printed together and not separately as was 
done in Vol. XI. In the present volume each abstract of observations is followed immediately by its 
summary. 

In the abstract the co-latitude by each star, when the sector method was employed, and by each . 
pair, when the Talcott method was employed, is given for each day of observation. 

The column “ Position of Telescope during observation ” takes the same form whether the obser- 
vations have beeu made with the zenith S('ctors or the zenith telescope : with both instruments each 
observation is composed of two parts, one Avith the telescope to the east of the vertical axis, the other 
with the telescope to the west : in the case of the zcnitli sector each star observed is intersected twice, 
once Avith the telescope cast, and once with the telescope west : in the case of the zenith telescope one 
star of eacli TalcoLt pair is intersected Avith the telescope east, and the other with the telescope Avest. 
The column headed “ Position of telescope during observation ” is intended to show whether the inter- 
section with telescope east preceded or followed the intersection with telescope west. If it preceded, 
the letters E, W will be found entered in the column : if it followed, the letters W, E will be recorded. 

The tripod of a zenith sector or zenith telescope can be erected on its stand in two positions, 
either of Avhich is suitable for observation. The two positions are 180° apart in azimuth. Some observers 
baye always noted on their records the position of the tripod during observation, and consequently for 
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some stations the abstract form will bo found to contain a column headed “ Position of Azimuthal Stud.” 
This stud, by which the azimuthal adjustment was effected, could be placed either duo north or due 
south of the vertical axis : though its position has been recorded, it is believed to be without significance. 
No effect on results haS ever been found to ensue from a change in this position. 

The sector and Talcott methods of observation have already been explained in Chapter II, and 
the system of weighting has been described: the meanings of the several columns in the abstract 
form will be found to follow directly from the explanations and descriptions of the methods and systems. 

In the summary, which follows each abstract, the geodetic value of latitude is compared with 
the astronomical. 


3 . 


Geodetic Values of Latitude. 

The astronomical values of latitude are derived directly from observations of the stars : the geodetic 
values are computed from the triangulation. Differences between astronomical and geodetic values are 
regarded as measures of the deffection of the plumb-line. The geodetic values are however known to 
be jncorrect, and their errors affect directly the deduced deflections of the plumb-line. The magnitudes 
of these errors cannot at present be precisely determined : they are due to two causes, viz., (T.) to the 
adoption of an erroneous value of latitude for Kaluinpur, the origin of the triangulation, (2.) to the 
adoption of an erroneous figure of the earth in the calculations of the triangulation. 

The adoption of an erroneous value of latitude for the station of origin has flie effect of producing 
a constant error in every geodetic latitude and in every deduced deflection of the plumb-line. The 
actual error of observation in the latitude of Kalianpur may bo small, the error due to local attrac- 
tion there may be large. 

The adoption of an erroneous figure of the earth has the effect of rendering all differences of 
latitude as calculated through the triangulation from Kalianpur incorrect, the greater the difi'erence the 
greater being its error. 

The fundamontaf value of latitude originally adopted for Kalianpur in the geodetic calculations 
extending over the whole of India was 21" 7' ll"’2(i. This w^as Colonel Everest’s value and "was deduced 
by him with the aid of the star-catalogues then available. 


Date of 
observation 

i 

No. of 
stars 

No. of 
observations 

As deduced by 
Everest 

As deduced from 
Everest’s ol'«(‘rvations 
by Cole in ISOO from 
modern star catalogues 




0 

O' 'f 

1824-25 

I? 

388 

24 7 11-8370 

24 7 10-76 

1839-40 

36 

181 1 

1 1 -0928 

10* 9a 

1840-41 

5 * 

i' 5 i 9 1 

ii- 3>75 

• 1 1 • 18 

Everest’s weighted mean ... 

0 / // 

24 7 11-26 
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In 1901 Major Burrard deduced a new value for the latitude of Kalianpur as follows :* — 


Date 

Observer 

Value 

1824-25 

Geo. Everest 

0 / // // 

24 7 10-76 ±013 

1839-40 

Andi’ew "Waugh 

10-92 ± 0-08 

1810-41 

Geo. Everest and T. Ilenny-Tailyour 

11-18 ± 0-07 

E’ehruary 1865 

W.M. Campbell 

11-44 ± 0-07 

November 1805 

W.M. Campbell 

• 

10-90 ± 0-07 

1808-99 

G. Lenox Conyngham 

10-59 ± 0-08 


Mean ... 

24° 7 10-97 


This later value has been utilised in recent investigations and discussions, and deserves a greater 
weight than Everest’s value. But it has been considered advisable to adhere in this volume to Everest’s value. 
This volume is one of a series, and the preservation of uniformity throughout the series is a desideratum. 
The.se volumes are i)ublished more for purposes of reference and record than as contributions to contem- 
porary discussion, and it would only lead to confusion if the results of each successive volume were 
based on newly derived fundamental values. So long as observations are being increased and improved, 
the final mean values will be ever liable to correction. 

The variation of latitude is a recent discovery ; but little is as yet known of it, and it is not possible 
at present to apply any correction for it to observed latitudes, or to reduce the latter to one epoch. When 
so much uncertainty continues to prevail, and when tlie attainment of finality is nowhere in sight, it' is 
safer in continuous records of observations and computations to adopt one value and adhere to it, than 
to introduce constant changes. Tlie value of latitude that has been adopted for Kalidnpur in the 
geodetic calculations of this volume is thei’efore 

240 7 ' IV '. 26 

Similar arguments apply to the figure to be adopted for the earth. It is known that the major 
axis of Everest’s spheroid is too small, and that the ellipticity of Clarke’s is too great, and it is possible 
now to ol)tain a figure that approximates more nearly to the truth than either. But the subject is not 
closed, great investigations are even now in progress, and it would lead to chaos if in every now volume 
of this series the adopted figure of the earth was changed. Everest’s constants have therefore been 
retained in the geodetic calculations of this volume, viz : — 

Semi Major Axis — G, = 20,922,932 feet 
Semi Minor Axis — J) = 20,853,375 »$ 

Ellipticity = C = 

e = 0 0066378 

8 

I - e = 0 9933622. 


^ Sm Professioftid Paper— 6, ** The Atiracihn of ihe Simala$a Mountaine oa ikf TUmhhme <a 11K)1, 
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4 . 


Contents of Part III. 

In Part III the final results of Part IT an* classilied with those of Vol. XI. The latitude 
stations of Vol. XI were numbered from 1 to 111, and those of this volume have been numbered from 
112 to 239. 

Part III consist.? of three divisions ; 

(i). An alphabetical list of stations, in which the details and dates of observation arc given. 

(ii) . An alphabetical list in which the astronomical values of latitude arc compared with the 

geodetic, 

(iii) . The dilferences between the astronomical and geodetic values are re-arranged and grouped 

by regions. 




ASTRONOMICAL LATITUDES 

PART II. 

DETAILS AND RESULTS. 




ASTRONOMICAL LATITUDES. 

ALPIIAItETlCAL LIST 

OE 


STATIONS. 



ASTRONOMICAL LATITUDES. 


ABBREVIATIONS EMPLOYED TO DENOTE INSTRUMENTS AND OBSERVERS. 


INSTRUMENTS. 


Z. T. — Troughton and Simms’ Zenith Telescope. 


T. S. 12 No. 2. — Troughton and Simms’ 12-inch 
Theodolite No. 2. 


Z. S. No. 1. — Strange’s Zenith Sector No. 1. 
Z. S. No. 2. — Strange’s Zenith Sector No. 2. 


T. S. 6 No. 1100. — Troughton and Simms’ 6-inch 
Theodolite No. IlOO! 


S. G. B. S. G. Burrard. 

j. E. J. Eccles. 

G. P. L. C. G. P. Lenox Conyngham, 

G. A. B.- G. A. Boazeley. 


OBSERVERS. 

E. A. T. E. A. Tandy. 

H. W. H. Wood. 

H. M. C.— — H. M. Cowie. 
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Stations 1 to 111 will be found in Vol. XI. 


♦ 




1 







J 

a 

0 


Geodetic Elements 

Details 

BBLATINU TO ASTEONOMICAL ObSEBVATIONS j 

JZi 

o 

o 

Name of Station 

Latitude 

North 

Longitude 
East of 

Oroon- 

wich 

Hciglit 




No. of 
Stars 

No. of 

4> 

V 


above 

Mean 

Sea Level 

Instrument 

Year 

Observer 

Observa- 






tions 



o / 

0 / 

Feft 






112 

Achola 

i8 15 

77 2 

2274 

Z. T. 

1893 

G. P. L. C. 

• 

75 

69 

113 

Agra-group east point 

27 9 

78 9 

550 


% 

1898 

G. A. B. 

39 

39 

114 

Agra-group north point 

27 14 

78 4 

550 


33 

33 

43 

37 

115 

Agra-group south point 

27 6 

78 3 

550 

3f 

33 

33 

43 

47 

116 

Agra-group west point 

27 10 

77 59 

550 


93 

93 

44 

40 


^Ist visit 

27 10 

78 3 

550 

Z. S. No. 1 

1893 

8. G. B. 

65 

77 

117 

Agra Longitude \ 








station J 










t2nd „ 




Z. T. 

1898 

G. P. L. C. 
& G. A. B. 

61 

140 

118 

Agra parade point 

27 9 

78 4 

1 

550 


33 

33 

53 

66 

119 

Ahmadpur 

23 36 

77 43 

l 

17^3 

Z. S. No. 1 

1 

1899 

G. P. L. C. 

58 

70 

120 

Akbar 

30 54 

73 20 

641 

Z. T. 

1901 

H. M. C. 

1 

45 

50 

121 

Akyab 

20 8 

92 56 

20 


1905 

1 

93 

34 

39 

122 

Alamkhdn 

24 50 

68 46 

67 


1901 

% 

101 

108 

123 

Algi 

25 30 

78 24 

854 


1902 

» 

60 

109 

124 

Amritsar 

31 38 

74 55 

770 

Z.S.No.l 

1894 

S. G. B. 

32 

88 

125 

Amtia 

24 0 

80 32 

2113 

Z. T. 

1899 

fl. A. T. 

102 

no 

126 

Andhidri 

24 41 

78 16 

1330 

33 

1902 

H. M. C. 

66 

103 , 
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Geodetic Elements 


B 


Bithuok 

Bolarum 

Bolikonda 


B 


Budhou 


B 

140 Cbamu 

141 Chandaos 

142 Chandipur 

143 Cbanduria 


Longitude Height 
Latitude East o£ above 


9 39 

8 i6 

7 56 

8 34 

8 3 

9 49 
9 45 
2 42 


DITAIU BBUTIVa TO Astbohomicai. Obbebtations 


Initrument I Year I Obserrer 


Z.S.N0.2 1889 J. E. 71 212 


Z.S.No.l 1899 G.P.L.C. 83 108 

» 1898 „ 74 75 

Z.S.N0.2 1887 S. G. B. 68 134 


No. of 
Stars 

No. of 

Obsorva- 

lions 

71 

• 

212 

34 

36 

34 

3^ 

1 

83 

108 

74 

75 

68 

134 

3 * 

51 


Z. S. No. 1 1893 S. G. B. 72 85 


8 34 1971 Z.T. 


„ G.P.L.C. 78 84 


*7 43 79 50 *363 Z. S. No. 2 1889 J. E. 74 204 

28 31 77 33 758 Z.S.No.l 1900 G.P.L.C. 85 106 

^4 5 78 34 1867 Z. T. 1902-03 H. M. C. 62 127 

18 54 79 44 983 Z. S. No. 2 1889 J. E. 7* 

r2 38 1065 Z. S. No. 1 1892 S. G. B. 39 62 


7 54 699 „ 

*7 5 53 Z-T. 

25 44 1 88 25 160 „ 


1900 G.P.L.C. 80 92 

1899 E. A. T. 85 95 

1901-02 H. M. C. 75 74 
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Qbodbtio Klbmbkts 

Details eelatikg to 

AHTEONOMICAL OB8KBTATION& 

o 

O 

Name of Station 

Latitude 

North 

Longitude 

Ileight 




No. of 

No. of 

s 


Last of 

above 

Instrument 

Year 

Observer 

Obsorva- 



Wich 

Sea Level 





tions 


• 

O f 

0 f 

Feet 






144 

Changa 

M 59 

69 54 

349 

Z.T. 

1900-01 

n. M. c. 

105 

i ^5 

145 

Chanidna 

24 7 

7 ^ 35 

953 

Z. S. No. 1 

1893 

S. G. B. 

36 

32 

46* 

57 t 

146 

Charalddnga 

H 53 

88 26 

149 

Z. T. 

1901 

n. M. c. 

90 

;oo 

147 

Colaba 

18 54 

72 51 

75 


1892 

G. P. L. C. 

70 

74 

148 

Cuttack 

20 29 

85 54 

*33 

99 

1899 

E. A. T. 

108 

124 

149 

Daiddhari 

24 38 

77 42 

I 867 

Z. S. No. 1 

1898 

G. P. L. C. 

74 

80 

160 

Dalea 

22 20 

82 4 

1622 

Z. T. 

1900 

E. A. T. 

53 

54 

151 

Ddnapa 

15 56 

80 0 

* 5 ° 

5 J 

1891 

G. P. L. C. 

81 

172 

152 

1 

Dargawa 

M 37 

79 4 

1 

”52 

>> 

1903 

H. M. C. 

50 

188 

153 

Dariapur 

21 47 

87 55 

63 

I 

1899 

B. A. T. 

r 

93 

106 

164 

Darutippa 

15 * 

79 57 

195 


1891 

G. P. L. C. 

I 

i '7 

121 

166 

Deesa 

24 15 

i 

72 14 

443 

Z. S. No. 1 

1893 

S. G. B. 

» 

33 

5 

74* 

i 4 t 

166 

Dehra Ddn Base-line East 
End 

30 ^7 

78 I 

1958 

Z. T. 

1892 

G. P. L. C. 

33 

36 

157 

Dehra Dun Haig Observa- 
tory 

30 19 

78 6 

2240 


1904-05 

H. M C. 

29 

* ' 

49 

168 

1 

Dera Din Pandh 

30 34 

70 59 

490 

Z. S. No. 1 

1894 

S. G. B. 

40 

52 

169 

Dhauleshvar 

18 26 

74 12 

2939 

Z.T. 

1892-93 

G. P. L. C. 

lOI 

102 

160 

Dhdlipalla 

16 26 

80 8 

245 

Z. S. No. 2 

4 

1889 

J. E. 

57 

210 


* By TaJcott metliod. t ^7 method. 
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ASTRONOMICAL LATITUDES. 


«> 

Xi 

03 

CJ 

a 

2 

*£ 

03 

fA 

t 

Name of Station 

Geopbtic Elements 

j Details aELAXi^ro to 

AbTEONOMICAL OUfiEBVATIONS 

Latitude 

North 

Longitudw 
EuasI of 

Green- 

wich 

lloigVit 

above 

Mean 

Sea Level 

Instrument 

Your 

Observer 

No. of 
Stan 

No. of 

Obeerva- 

tions 



O / 

0 / 

Feet 




• 


161 

Didawa 

24 5 ‘ 

71 21 

212 

Z. T. . 

1900 

H. M. C. 

1 16 

I I 1 

162 

Diwai 

19 50 

79 35 

967 

Z. S. No. 2 

1888-89 

J. E. 

74 

204 

163 

Gudali 

14 I 

80 4 

292 

Z. T. 

1891 

G. P. L. C. 

86 

170 

161 

Gdrmi 

26 36 

78 33 

575 


1902 

H. M. C. 

46 

94 

... 

Guru Sikkar (see Oria) 

... 


... 


• * • 

... 

• • • 

» • • 

165 

Hdthbena 

19 52 

82 4 

2600 

55 

1900 

E. A. T. 

66 

70 

166 

Jalpaiguri 

26 31 

88 47 

280 


1902 

n. M. C. 

41 

83 

167 

Jambo 

27 16 

7 ^ 34 

772 

Z. S. No. 1 

1892 

S. G. B. 

40 

58 

168 

Kalianpur 6th visit* ! 

24 7 

77 4 ^ 

1765 ' 

99 

1899 

G. P. L. C. 

79 

87 

169 

Kamkhera 

24 0 

77 46 

1780 


1899 

99 

67 

84 

170 

Kanheri 

18 30 

75 46 

2610 

Z. T. 

1893 

99 

108 

103 

171 

Karla 

19 12 

82 10 

2014 

99 

1900 

E. A. T. 

TOO 

104 

172 

' 

Kdrothol 

H 54 

67 56 

260 

99 

1901 

H. M. 0. j 

, '90 

100 

173 

Kaulia 

27 49 

85 17 

7051 

T.S. 6-incb 

1903 

H. W. 

4 

21 


« 




theodolite 





174 

Khankbaria 

24 37 

71 56 

362 

Z. T. 

1900 

H. M. C. 

92 

93 

176 

Khdnpisura 2nd visitf 

18 46 

74 49 

2751 

99 

1893 

G. P. E. C. 

103 

no 

176 

Kbirsar 

28 30 

72 42 

603 

Z. S.No.l 

1893 

S. G. B. 

74 

93 


* For the let fire rliite ne No, 42, Tol XI, 


t For the lit Yieit m No, ^ 2 , Yol, XI. 
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1 

B 

a 


GKoofiric Elkmekth 

Dbtajt.8 

UKLATINCl TO ArtTRONDMIC OiHFRVA ritfss 

z 

g 

In 

o 

& 

Name of Station 

LttI itudo 
Norlli 

Longlt iiilr 

Eji'.t ol 

Clii‘011* 

j 

} fright 
abuwi 

jVIeiiii 

4 S<‘a ( 4 <'vel 

InsJriiinont 

Year 

01)^<•^ver 

1 

i 

No of 1 
{Stars j 

No oi 

(JJthCi va- 

tiona 


• 

o , 

0 ' 1 

/'Wt 

! 


1 



177 

Khori 

25 I i 

69 6 

<>3 

Z. T. ! 

1901 

II. M. C. 

98 

118 

178 

Kbundabolo 

19 5t 

85 I 

3“5 

ii 

1899 

E. A. T. 

94 

I 10 

179 

Kidarkanta 

31 I 

78 13 

12509 


1903 

II. M. C. 

34 

36 

180 

Kistama 

14 27 

79 48 1 

458 

» 

9 > 

1891 

G. P. L. C. 

86 

164 

181 

Kurscong 

26 52 

j 

88 i8i 

1 

4428 j 

1 

99 

1902 

i 

II. M. C. 

35 

57 

182 

Lddimsir 

29 22 1 

72 2 

1 

468 : 

Z. S. No. 1 

1891 

S. G. B. 

86 

108 

183 

Lambatacb 

31 » 

77 57 ’ 

10474 

Z. T. 

1903 

n. M. C. 

39 

43 

181 

Lingmdra 

21 43 

80 1 1 

1400 

j Z. S. No. 2 

1887 

S. G. B. 

66 

182 

185 ' 

Lolidgara 

26 2 

88 24 

j 2C5 

j Z. T. 

1902 

11 . M. C. 

58 

64 

186 

Losaili 

24 6 

77 36 

1749 

1 

1 Z. S.No.l 

! 

1899 

G. P. L. C. 

65 

77 

187 

Lunki 

24 58 

70 42 

588 

Z. T. 

1900 

n. M. C. 

69 

39 

188 

Madbupur 

23 57 

88 32 

92 


1901 

99 

80 

9 * 

180 

Madras Observatory 

13 4 

80 17 

54 

Z. S. No. 2 

1896-97 

S. G. B. 

43 

101 

190 

Mabadeo Fokra 

27 42 

85 34 

7095 

T.S. 6-incb 
theodolite 

1903 

n. w. 

3 

15 

191 

Majhdr 

26 6 

78 3 ^ 

1028 

Z. 

1902 

n. M. c. 

67 

104 

192 

Mai 

18 47 

84 33 

483 

99 

1899 

E’. A. T. 

87 

102 

193 

Mdadvi 

18 38 

73 35 

4121 

99 

1892 

G. P. L. C. 

93 

99 



m 


ASTKONOMICAL LATITUDES. 


u 

o 

rO 

B 

• 

OXODETIC ElEMBNTaS 

Hbtailb 

RELATING TO ASTRONOMICAL OuSERVATIONS 

«> 

o 

a 

o 

Name of Stution 

Latitude 

North 

Longitudo 
Kast of 
Green- 
wicU 

Height 
above 
Mean 
Boa Level 

Instrument 

Year 

Observer 

No. of 

Stars 

No. of 

Observa* 

& 





tions 



o / 

0 f 

Feet 






191 

Mooltan 

30 II 

71 29 

420 

Z. S. No. 1 

1891 

S. G. B. 

62 

75 

195 

Moulmein 

16 30 

97 40 

90 

Z. T. 

1905 

n. M. c. 

49 

5 ^ 

19G 

Nagarkhdna 

22 23 

91 51 

290 

99 

99 

99 

42 

41 

• 

197 

Nabarmau 

^3 30 

78 52 

1940 

99 

1903 

99 

40 

I 2 I 

198 

Nialamari 

17 2 

79 46 

1144 

Z. S. No. 2 

1889 

J. E. 

72 

2 J I 

199 

Nitali 

18 17 

76 19 

2289 

• 

Z. T. 

1893 

G. P. L. C. 

”5 

118 

200 

Ongolo 

15 30 

80 5 

250 


1891 

G. P. L. C. 

84 

167 

201 

Oria 

24 38 

72 48 

4200 

Z. S. No. 1 

1893 

S. G. B. 

34 

33 

84* 

66 t 

202 

Parampudi 

17 13 

81 15 

684 

Z. T. 

1891 

G, P. L.C. 

72 

73 

203 

Patbaidi 

21 49 

82 19 

879 

9 ) 

1900 

E. A. T. 

62 

61 

201 

Patna 

21 47 

87 14 

80 

99 

1899 

99 

85 

126 

205 

Fballut 

27 13 

88 3 

11815 

99 

1902 

H. M. C. 

23 

14 

206 

Pirmulo 

n 53 

78 38 

2093 

99 

1893-91 

G. P. L. C. 

84 

89 

207 

Prome 

18 49 

95 *5 

100 

99 

1905 

H.il. C. 

3* 

39 

f 

208 

Quetta 

30 12 

67 3 

5500 

T.S.12.mch 

theodolite 

1901 

H. W. 

22 

1 

42 

209 

Edjpur 

30 24 

78 8 

3500 

Z. T. 

1892 

G. P. L. C. 

18 

*9 

210 

Rdju^j 

20 13 

79 47 

1070 

Z. S. No. 2 

1887 

S. G. B. 

84 

174 ' 


c ♦ By Tttlcott method. ^ t Sector method. 




ALPHABETICAL LIST OF STATIONS. 


m 


2 

• 

( 1 EOPKTK’ KlK M K VTS 

Details 

HELATINQ TO AS'lliON'OMKML OlJsEIU A Ii 6 N 3 

>5 

<u 

Name uf Station 



lIlMgllt 





No of 

? 


Lalil Mtlr 

I'.UHt t>f 

ubo^ 0 

Jnstrunirnt 

Year 

Obst rver 

No of 

Obk.rrva- 

p; 




Sea licvel 





tlOllA 



o / 

0 / 

Feet 






211 

Uamai 

20 57 

82 1 1 

13*3 

Z. T. 

1900 

E. A. T. 


60 

212 

llumgir 

35 

79 34 

1772 

Z. S. No. 2 

1889 

J. E. 

69 

208 

213 

Hanjitgarh 

3 ^ 35 

74 40 

QOO 

Z. T. 

1901 

II. M. C. 

27 

27 

21t 


i8 32 

«3 36 

874 


1898-99 

E. A. T. 

85 

87 

215 

Tlojhra 

24 57 

70 17 

5*8 


1900 

11 . M. C. 

**3 

127 

210 

Salltnpur 

27 47 

7 « 33 

645 

Z. S. No. 1 

1900 

G. P. L. C. 

68 

90 

217 

Samdari 

25 49 

7 ^ 37 

600 


1893 

S. G. B. 

42 

• 

72 

218 

Sanjib 

17 3 * 

8 2 44 

2142 

Z. 'P. 

1894 

G.P. L. C. 

69 

78 

219 

Saule rao 

28 2 

78 35 

! 

670 

Z. S. No. 1 

1900 

>> 

67 

I2I 

... 

Sarandi Pat (se^ Savoy Khan) 

... 


• •• 

• • • 

• % • 

• • • 

... 


220 

Sarpy Khaa 

22 13 

80 5 

1409 

Z. S. No. 2 

18 SG 

S. G. B. 

52 

*83 

221 

Sarkdra 

29 1 6 

78 35 

1 

j 

761 

Z. S. No. 1 

1899 

G. P. L. C. 

70 

84 

222 

Saugor 

23 50 

78 49 

3033 

Z. T. 

1903 

n. M. c. 

33 

102 

223 

Senchal 

26 59 

88 20 

j 

1 

8600 


1902 j 

99 

19 

20 

224 

Siliguri 

26 42 

88 27; 

401 

1 99 

1902 

99 

33 

42 

225 

Singdwdram 

17 45 

1 

80 59 

7*4 

99 

1 

1894 

Q^P. L.C. 

69 

83 

226 

Sironj Basc*Une N.^p. End 

24 9 

77 53 

1481 

Z. S. No. 1 

1898-99 

99 


90 
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0/ 

Xi 

a 

S3 

<u 

Cl 

a 

Ct 

l-i 

a 

pq 

227 

228 

229 

230 

231 

232 

233 

231 

235 

236 

237 

238 

239 


c 

Geobktic Klkments 

DKTiVirs 

» 

UKLATINU TO it STUONOillCAL OBSERVATIONS 

Name of Station 

Latitude 

North 

Longitude 

East of 

Green- 

wich 

Height 

above 

Mean 

Sea Level 

Tustrumont 

Year 

Observer ‘ 

1 No. of 
j Stars 

No. of 

Observa- 

tions 

Sirsa 

o / 

28 53 

0 / 

78 35 

I'cet 

739 

Z. S, No. 1 

1899 

• 

G. P. L. c. 

74 

86 

Sitilpar 

21 25 

80 22 

1237 

Z. S. No. 2 

1887 

S. G. B. 

65 

166 

Sondda 

23 7 

} 

00 

230 

Z. S. No. 1 

1893 

55 

47 

77 

St. Thomas’s Mount 

13 0 

80 14 

230 

Z. T. 

1890 

G. P. L. C. 

78 

123 

Sdrantdl 

24 14 

77 43 

1802 

Z.S.No.l 

1899 

55 

72 

81 

Telu 

28 36 

72 17 

470 

a 

1893-91 

S. G. B. 

68 

77 

Thob 

• 

26 3 

72 25 

856 


1892 

99 

39 

65 

Tinsia 

24 6 

77 21 

1776 

9 } 

1899 

G. P. L. C. 

60 

70 

Tonglu 

27 2 

88 8 

10073 

Z. T. 

1902 

n. M. C. 

21 

»7 

Vunakonda 

17 36 

79 25 

1664 

99 

1891 

G. P. L. C. 

78 

85 

Virdria 

24 57 

71 5 

460 

51 

1900 

H. M. C. 

95 

102 

Vizagapatam Base-line N. 
End 

18 I 

83 16 

181 

99 

1898 

E. A. T. 

100 

100 

Waltair 

17 43 

83 22 

200 

99 

1891 

G. P. L. C. 

85 

102 




A S T II 0 N O :\t T C A L LATITUDES. 
DESCIUITIONS OF STATIONS. 


With a few exceptions the stations at which latitudes have been ohsorved are Erineipal Slat ions 
of the Indian Triangulation and are Cully des(!ril)ed in other voltmns of tin* AccAiiinf nf (he OperatiniiH 
of tho Great Trigommetrical Surrey (f India ; in sneit cases tlni serial number and the scru". of the 
triangulatiori in wliicli tiui station occurs an* given with an alilireviated description. Al iicm-ver the 
latitude observer has indicated the character of the surrounding country his remarks arc added followed 
hy his initials. 


Lafitude stations 1 to 111 will ho fmnul dosorihod in Fol. AT. 


113. Achola Hill Station (No. IV of the nomhay Longitudinal Series, volume XII of the 
Account of the Oporathns of (ho Great Trojonoui'drieat Surrey uj [ndia) is situated in the lauds 
of the village of Achola, taluk Udgir, district lUdar, Nizam’s terrilorv. It is on a small knoll about / 
of a mile N.W. of Achola. The. knoll is about loO feet in hidght and is cappi'd Avitli lalerite. Nearly 
due N. of the station is a danjah in front of Avliieh stands a dipnidt 2! feet square, the centres of tlicse 
arc distant 14'r> and 31’3 feet respectively from the station. 

The directions and dislaiices of the circumjacent villagi's an* : — Talegaon N.R., miles 2 ; Vallandi 
S.W. and W., miles 1;’; Dauuhiparga S.S.E., mih‘s 2’; and (Jhaunhiparga N.N.W., miles 3. 'I’he 
station consists of a perforated pillar of masonry having two marks. 

[The Astronomical Station is cDiiicidcnt AVith the Tngononiotrical St.-itiou It is Mtii.-Ucil on the (op of an isolated 
hill .some 200 feet high, capped with latcntc \ f<‘w siniilar hills are (o he seen liorc and there on tlic lioiizon, hat they 
are uuiniportant and there seems no reason to anlieipate any local iittniction. — i; r i. e ] 

Geddetie Latitude of the Astronomical Station = IS' IT 1S"’|2 

113. Agra-group cast point Avas lixml by siieeial trian gelation and i.s situafed in a 1‘ield about 
half a mile to the N.N.W. of IVlahuakhera and about oj miles E hy S. of the Agra Telegraph OHicc. It 
consists of a brick inllar 3 feid in diameter, sunk flush with the ground and bearing a circle and dot. 

The Astronomical Station is coincident with the Trigonometrical Station. 

Ocodetie Latitude of the A.strononiical Station = 27'^ 9' 21 "’00 


114. Agra-group north point Avas fixed by special triangulatiou and is marked by a circle and 
dot on a brick jiillar 3 feet in diameter, built on a small sandy mound some 0 feet liigh. 'J’his mound 
is situated about 170 yards cast of the road Avhich runs in a northerly direction* from the .riidgc’s (kmrt 
of Agra to Poia Ferry on the Jumna. It is about 70 yards from a garden known as Radha Hugh, close 
to the gate of which is the Gth milestone from Agra. 

The Astronomical Station i-s coincident with the Trigonometrical Station. 

Geodetic Latitude of the Astronoiuical Station s %7° 14' 14" *10 
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ASTRONOMICAL LATITUDES. 


115. Agra-groiip south point w.as fixed by special triaugulation and consists of a pillar 3 feet in 
diameter built llusli with the surface of the ground. It is situated about 10 feet to the Avest of the 
path leading over the Dolhi-Agva Canal by a small brick bridge to the village of Patti Pachgaori. The 
village is about 5] miles south of the Agra Telegraph Ofiice and about 1-J miles east of the Gv"'’- 

The Astronomical Station is coincident with the Tri_gonomctrical Station. 

Geodetic Latitude of the Astronomical Station = 27 ° 5' 38"‘51 

116; Agra-group west point was fixed by special triangulation and is situated about 6 miles 
west of Agra Telegraph Office. It lies to the north of and about 150 yards distant from the Fatehpiir Sikri 
road, on a .small mound in the oiien fields, and (ionsists of a brick pillar 3 feet in diameter, which pro- 
jects some 9 inches above the ground and is marked Avith a circle and dot. 

The Astronomical Station is coincident Avitli the Trigonometrical Station. 

Geodetic Latitude of the Astronomical Station = 27 ° 9' 45" ‘86 

117. Agra Longitude Station (vlclfi volume IX of the Account of the OpcraUovc t5'<7-)is situated 
in the enclosure of the Telegraph Ofliee, 233 feet diio south of the Telegraph Office station. 

[The Latitude Station is coincident witli the Longitude Station. — s. o. u.] 

Geodetic Latitude of the Latitude Station = 27 ° 9' 39" '93 

118. Agra parade point was fixed by special triangulation and is situatwl on the S.E. 
end of a mound AA'liich is the site of the grand stand of the race-course on the gai’rison pai'ado ground. 
It consists of a hriek pillar 3 feet in diameter, sunk flush with the surface of the ground and marked 
with a circle and dot. 

The Astronomical Station is coincident Avith the Trigonometrical Station. 

Geodetic Latitude of the Astronomical Station = 27° 8' 57" •47 

119. Ahmadpur Uill Station (No. II of the Great Arc Meridional Series — Section 18” to 24°, 
volAime VI of the Account of the Opemtions ^'o.) is situated on an artificial mound of very ancient 
date. It is on an isolated hill near the village! of Ahmadpur, district Bhilsa of the Gwalior territories. 
A Hindu temple stands on the same mound to the W. 

The pillar is solid, 3'75 feet in diauActor and built of stones and earth ; it contains two marks, 
the upper 5 '38 feet above the loAVor, Avhicli is on a stoncj at the ground hwel. A platform 17 feet 
square surrounds the central pillar from AvUich it is isolated by an annulus 3 inches Avide. The large 
town of Bhilsa lies about 10 miles S.E. 

[The station is 1,715 feet above mean sea-level and situated on a conspicuous hill of almost solid rock, which 
rises to a height of over 200 feet out of the low plain to the south of the Kalmupur plateau. The ascent from the csi-st is 
easy but on the other .sides somewhat precipitous ; there are many sitnilur hills at intervals on every side but none so large. 
The nearest is a small one about 2 miles to the south-east. The plain between Kamkhera and Ahmadpur is about 1,430 
fc(;t above mean sea-lcvel. The Latitude pillar is situated in the prime vertical of the Trigonometrical Station, and 51 
feet east of it. — o.p.l.c.] 

Geodetic Latitude of the Astronomical Station = 23° 36' 20" ’88 

120. Akbar Platform Station (No. XIX of the Jogi-Tila Meridional Series, volume IV of the- 
Account of the Operations Sfc.) is situated on a mound in the tahsil of Gugcra, pargana Eattipur, 
district Montgomery, and about a distance of mile to the north of the di\k bungalow and encamping 
ground. 

The pillar is solid, and raised about 3 feet above the surface of mound. 

[The Latitude pillar is210feet W. of and 0 9 foot N. of the Trigonometrical Station which is on a mound some 80> 
feet high above the ground level. It is about J mile S.S.W. of the village of Akbar and ^ mile E.N.E. from the old fort 
of the same name. Akbar village is about 13 miles N. of Gambar Station N.W.K. There is uo apparent local cause- 
for dcflectiou of the plumb-line. — n. m. c.] 

Geodetic LatiUwlc the Trigonometrical Station = 30° 63' 43" ’26 

lied action to Astronomical Station = + 0 *01 


Geodetic Latitude of the Astronomical Station — 30 53 48 * 27 

* 

121. Akyah Longitude Station {vide volume X of the Account of the Operations ^c.) is (m thee 
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meridian oF tlio Telegraph Oflico station, 60*1 feet north of it, and about 20 feet west of the centre of 
the main building. 

[Tijc Latitude pillar is .21 feet 2 indies west of the Longitude Station, and 7 inches south of same. The Instru- 
ineut stood upon a masonry pillar of the usual pathTU. IMie fjoiifi^itijde Station and the Tcde^vajili Oflicc station {nde 
volume X of the Account of the OperattuuH 6(r ) are in good eoiuhtion. The marble slab uuil pillar referred to in 
Vol. X. p. (H) >\cre not touiid m — n m (’ | 

(Jeodetie liatitiidc of the Longitude Station = 20"^ 8' 12"-S7 
llcdiietioii to Latitude Station = —0 -01 

(rcodetie Latitude of the Latitude Station = .20 8 12 •HG 


122. Alamkhan Tower Station (Xo. XCV of the Karaehi Longitudinal Series, Tolimie III of the 
Account of the Operulion^ iVe.) is situated in the Hyderabad collectorato of Sind. Alamkhan Sigari 
village is distant about 015 mile. 

Tlu' pillar is 32 feet high, and carries eight mark-stones as follows: — One at level of founda- 
tion, the others 2, S, 11, 20, 26, 31 and 32 feet resjiectively above it. 

fTfie Latitude pillar is dO feet M of the Tngononietrieal Station. There is no apparent cause for any dcflcctioa 
of the pluml)-lmc. The Trigonomctriral Station is m good rirdi'r — h m i.) 

Cicodetie Lalitiulc of the AstronouiK'al Station = 21® 10' 31" *23 


» 

123, Al"i Hill Station (,Vo. VIII of tlu' Jludlion Morirlional Sc'ries, volinnn VIT of the Aorouut 
of the Operatiuus (Sv-*-) is situatod on a hill al)oii( 3 miles north of the hill foi’t and lari^e \illan'('ot’ 
Dinara: in the Gwalior State. Tlio station is mark(‘d on the rock in sihi around Avhich a platfurui has 
been built. 


The distane(>s and directions of snrrouiidin" villages arc : — Khirk 1'2 miles, N.N.W; Aly;i 1'] miles, 
S.W ; and Guraira lliij (Jrehha 0 5 mile, due S. 


[The Latitude pillar is 802 f(*ct east of the Ih’igoiiomctrical Station and lh(» azimuth of the former from the Jaftur 
inea-i^urod i rotu north hy east is 00 ' I' 3". Hie Trigoiiometneal Station is on a mirrow ridge riiniiiug approvimately N and S , 
tlie fjatitude pillar being on tlio Hat at the rof)t of tin* .slope. Coiisiih'ring its amount and clistrihution, the mass of. the 
ridge cuLi produce no appivcinhle defleetion of tlu' plumb-hue iii the im'ridiau — n M.i ] 

(h'odetie li.'ititude of tlie Tugoiiometncal Station = 2"' 20' 4f>"‘20 

Iteduetiou to Aslroiioiuieal Station — 0 *01 


(ieudetie Latitude of the Astronomical Station = 25 29 10 *19 


12 1. Amritsar Longitiidtj Stat ion {cidr volumo XV of tbo Annonul of the Opera! wvfi is situaiod 
in the compound of the Government Telegraph OHici^ and about 20 feot to thii west of tlie main Imildiug. 

[The Latitmh' Station is eoliiuident nith the Loiigitiule Station. Himalayas visible to N.E, Marked nortlicrly 
attraction to be expected here* — -.m (. h ) 

Ceodetie Latitude of the Latitude Station =: 31"^ 37' 58''*72 

125. Amua Hill Station (No. XVII of the Calcutta Longitudinal Scries, vohniic \ I of the 
Account of the Operations is situated in the Maihar dislriet, and stands on llu' soulhcrnmost extre- 
mity of the Kaimur range. TM>e encamping ground of Siwaganj, on the high rfiad from Mirza])urto 
Jubbulpore, is distant about 3 miles to tlm N. The station is marked by tlu' centres of a circle engraved 
on a stone which is fixed on tluj siulacc of the platform, and placed perpeiuliculaidy over a similar stone 
at the base. 

[The station is about 4 miles cast of Jukehi station on the E. I. Railway. It is on the soiithom crlgc 
of a long range wliieli stretehes on indefinitely in a N. E din'etiou, at a uniform liciglit of nearly 1,000 feet 
above the surrounding plain, the only other feature likely to efTcci local uttrartioii pereeptihly is another snnihir range 
N. W. of, and similar and parallel to the one on which the station is. The combined effect of these two might account 
for a deviation of the plumb-line of 4" N. E. — e.a.t.] 

The Astronomical Station is coincident with the Trigonometrical Station. 

Geodetic Latitude of tlic Astronomical Station == 23^ 59' 56'^* 24 

12G. Andhiari Hill Station (No. IV of the Budhon Meridional Series, volumo VTI of tho 
Account of the Operations ^c,) is situated on the highest point of tho sandstone range of that name, 
and about 100 yards north of a remarkable cave ; in the Gwalior state. The distances and direction^ o£ 
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the surrounding* villages are : — Sirsod 0*4 mile, N. by W* ; Jamursa 2*1 miles, S.E. ; and Larheri 2 miles, 
S.W. "The station consists of a solid pillar with a mark-stone at its upper surface. 

[The Latitude pillar is 1080 feet east of the Trigonometrical Station, the azimuth of the former from the latter 
measured from uortli by east is 81)'^ 57' 40"'. 

The Trigonometrical Station is on a narrow ridge and the only possible situation in the prime vertical for the latitude 
pillar was on the Hat ground at the foot of the slope. The ridge however runs approximately north and south and is not 
capable of influencing the plumb-line l)y any appreciable amount in tlie meridian, though it may be expected to produce a 
deflection of not more than L" west in the |>rime vertical. — h.m.c.] 

Gcodetie Latitude of the Trigonometrical Station = 21'^ 4U ()"*77 

lleduetioii to Astronomical Station = 4 0*01 


Geodetic Latitude of the Astronomical Station = 2 1« 41 (i • 78 

127. Ankora (or Rcbjilemba) Kill Station (No. XXXV of the Jabalpur Meridional Series, 

volume VI of the Accomit of the Opcrnlions cSr.) is situated on the highest part of a very conspicuous 
hill; pargana Sii’pur, tahsil Chennur in the territory of the Nizam of Jlyderahad. 

The station, consists of a solid pillar having a mark-stone at its upper surface. The small 
village of Ankora lies at the foot of the liill 2 miles \V., and the town of Hirpur about 5 miles N. 

[The Latitude pillar is built on the Trigonometrical Station which is situated on the top of a hill 1500 feet 
high, the south and west sides of Avhicdi arc very precipitous but whieli slopes more gradually on the north-east side. The 
lull and the surrounding eountry are covered with a moderately thick tree jungle. Due north lies tlic valley of the Wardha 

river, a l(;vel stretch and due south there arc; no hills for 15 or 20 miles. On the east at a eou.siderabh; <listancc there 

i.s a fairly high range of hills running N. and S. and from it a low spur runs out, terminating in two hills similar to 
Ankora and distant from it S. S.E. alKint 1 and 2 rnih's respectively. I'hey arc nearly as high as Ankora but not very 
massive. 4’here is also a low range of hills about 5 miles olT running from a little S. of \V. up to N.W. Whatever 
local attraction there is will probably be .south, — .i. r..J 

The Astronomical Station is coincident with the Trigonom(*trieal Station. 

Geodetic Latitude of the Astronomical Station = 19° 21' 34" *75 


128. Bahak Hill Station was fixcul by special trianguMion and is on the highest point of tlio hill 
of tho same name in tlio lands of the Aillago Kaprole, Patti Mungar Sanii (Teliri-CJarliwal) on the 
watershed of the Bhagiratlii and Jumna rivers, about 2|* miles 15.N.E. of Tclilianlc village on the 
Burnt stream, a tributary of the latter, and 5^ miles N.W. of Giila village on a stream which flows into 
the former between Gala and Tliara villages. 

The point is marked by the usual (drelc and dot inscribed on a stone. Over this lower mark is 
built a circular masonry pillar 2 feet 5 inches high and 3 f(*et in diameter carrying at tlie centre of its 
uppiu* surface an u|)per mark vertically above the lower. iSiiiToimding this pillar, but isolated from it, is 
a masonry platform 14 feet square and l)uilt to a level 3 inches higlior than the top of the pillar. 

The station is easily approached from the south from Chajoola village or from tlie west from 
Kaprole. There is a site for a small camp a short distance west of and below the station, but the 
nearest good water is over2 miles in tlie same direction. 

[The Latitude pillar is 5 feet 11 inches south and 21 feet 3^ inches cast of the Trigonometrical Sta- 
tion. — n.M.c.J 

* Geodetic Latitude of tlic Trigonometrical Station = 30° 45' .5" *28 

Reduction to Astronomical Station = — 0 •()(> 


Geodetic Latitude of the Astronomical Station 


= 30 45 5 -22 


120. Bajamara Hill Station was fixed hy special trian^ulation and is on the top of the peak locally 
knOTm aSi Bajaninra, on the waterslmd between the Tons and Jumna valleys. The, station is not 
identical with Ihijumard h.s. of Synoptical Vol. VII, which is 170 feet lower and about a mile to the 
west. A cairn ot! stones and a pole, possibly a triangulatiou signal, was found on tho upper, but no such 
mark was found on the lower peak. 

It is marked in the usual way by a circle and dot on a large stone found about 1 foot below the 
surface ol the ground. Over this is built a circular masonry pillar 1| feet high and 3 feet in diameter, 
carrying at its centre, on the upper surface, a second similar mark vertically over the lower. It lies in 
the lands of the village Khatt Kailana, District Debra Diin, and is about 100 yards from the Chaknlta> 
Mgndali road which runs round the southern and eastern faces of the hill. The station is 2 miles from 
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Deoban Porest Bungalow and 3^ miles from Mandali Forest Bungalow, There is no good camping 
ground near the station and good water is to he found only at a considerable distance, 

[The Latitude pillar is 12 feet 6i inches north and 46 feet 10 inches west of the Trigonometrical Sta- 
tion. — H.M.C.] 

Geodetic Latitude of the Trigonometrical Station = 30° 45' 56" '07 

Reduction to Astronomical Station = + 0 • 13 


Geodetic Latitude of the Astronomical Station = 30 45 56 • 20 

130. Bansgopdl Tower Station (No. XXXV of the Budhon Meridional Series, volume VII of the 
Account of the Operations <^c.) is situated on a sandy mound (7 or 8 feet in height) distant 500 yards 
west 'of the temple of Bausgopal, a place of Hindu pilgrimage : tahsll and pargana Sambhal, district 
Moradabad. 

The station consists of a tower of unburnt .bricks and mud cement, 14 feet in diameter at top, 
enclosing a central solid pillar of masonry 18 8 feet high : it has a mark-stone at a little below ground 
level, and another at summit. The distances and directions of surrounding places are : — Sambhal town 
3 miles, N.E. ; Turrano Sarai 1*8 miles, E. by S. ; Gandhipura village 1 mile, N. by ; Busla village 1‘7 
miles, W. by S. ; and Bahadurpur Sarai I'l miles, S.W. by S. 

[The Astronomical Station was situated 2429 7 feet west of the Trigonometrical Station. The azimuth of the 
latter from the former was 270° 1' 20" so that the Latitude pillar was O’ 94 of a foot north of the prime vertical of the 
Trigonometrical Station. — G.p.n.c.] 

Geodetic Latitude of the Trigonometrical Station = 28° 33' 28" ’07 

Reduction to Astronomical Station = 4- 0 ’01 


Geodetic Latitude of the Astronomical Station = 28 33 28 -08 

131. Bhaordsa Hill Station [No. (V) of the Great Arc Meridional Series, Section 24° to 30°, 
volume IV of the Account of the Operations ^c.] is situated on the highest point of a small rolling 
hillock of sandstone, which rises very gently from the general level of the plain to the south and 
west but falls more abruptly to the north and east. The Betwa river runs by the eastern end of the 
hill at a distance of about miles from the station. The height of the station above mean sea-level 
is 1,387 feet, but under 100 feet above the general level of the plain. The station lies in pargana 
Bhaorasa of the Gwalior territories. The circumjacent villages, with their distances and directions 
are: — Bherkheri about 2 miles, N.W. ; Kiria about 2 miles, N E. ; Salitra about 2 miles, S. S.W. ; and 
Sarkandi about 2 miles, W, 

The station consists of a solid masonry pillar, about 11 feet high and 3v] feet in diameter. It has a 
mark-stone at top, another at bottom, and a third between them. 

[The Astronomical Station is situated 46 feet .3 inches from the Trigonometrical Station on an azimuth c.f 269" 1 7'. 
Before leaving the station a protecting pillar of the form of a square truncated pyramid, 3 feet 6 inches in height, was 
built over the Trigonometrical Station and a cairn of stones was heaped over all. The Latitude pillar was not protected. — 
O.P.L.C.] 

Geodetic Latitude of the Trigonometrical Station = 24° 8' 3" • 78 

Reduction to Astronomical Station = 4- 0 ’01 

Geodetic Latitude of the Astronomical Station = 24 8 3 • 74 , 

132. Bhfmsaiu Hill Station (No. XXVI of the Jabalpur Meridional Series, volume VI of the 

Account of the Operations 8fC.) is on the boundary line between the tahsils of Bhaiulara and Sakoli in 
the Bhandara district of the Central Provinces. Tlic villages of Manglee and Bandarjiri are 3 miles to 
the east. It lies in the lands of the village of Koturli. , 

The pillar is solid and contains two marks, the distance between which has not been measured ; 
the height of the pillar is 6 67 feet, 

[The Astronomical Station, which was built over the mark-stone of the Trigonometrical Station, is situated on 
the highest* part of a conspicnous range of hills and slightly south of the centre of gravity of the mass. The 
direction of the range is east and west, but the northern slopes are more gradual than the southern ; 2 miles N.E. is a 
amall range 4D0 feet high, and 3 miles long : 7 miles to the N.W. is a rather larger range but of no great importance. 
The northern horizon is broken by hills here and there but their small height and great distance render them barely 
visible. The only mountains to be seen towards the south are a small cluster some 12 miles off lying in a south-westerly 
direction. All the hills mentioned above are of but small significance and their effects should be very slight. A more 
likely souree of local attraction than any neighbouring mountains is the uniform slope of the ground downwards from 
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north to south, thoiijili this also should exercise no great effect on the astronomical latitude : the level of the ground at 
Eetau, 12 miles soiuli of Bhiinsain, is from 75 to KK) feet lower than that at Bhandara, 12 miles to the north, and the 
descent throughout is gradual. Taking the above facts into consideration, one may say that Bhimsain was a station well- 
suited for astronomical observations (as far as any station in the'Ccntral Provinces can be well-suited) ; a small local 
attraction say of 1 ", is expected here to the nortlu — s.o.n.] 

The Astronomical Station is coincident with the Trigonometrical Station. 

Geodetic Latitude of the Astronomical Station = 57' 35*' ‘96 

133. Birontl Hill Station (No. VIII of tho North-East Longitudinal Series, Tolume VII of the 

Account of the. Operations §" 0 .) is situated in pargana Bianirao, thana Haldwdni of the Kumaun 
district and stands on the southern range of tho Sub-Himalaya mountains. The village of Birond 
is distant about 2^ miles to the N.N.E. • 

The pillar is solid. It has a mark-stone at top, and a mark engraved on tho rock in sitfi. 

[The Astronomical Station coincides w'ith the Trigonometrical .Station. Immediately to north and south of 
the station, the ground falls rapidly to deep valleys, th'e bottoms of w Inch arc probably about 3000 feet above mean sea-level. 
The ridge including Birond peak runs, generally speaking, east and west. The station appears to be somewhat south of 
the centre of mass of the hill and a slight local disturbance to the north may be expected^ — ii.m.c.] 

The Astronomical Station is coincident with the Trigonometrical Station. 

Geodetic Latitude of the Astronomical Station = 29° 15' 14"' 15 

134. Bithnok Hill Station (No. XXXVIII of the Jodhpore Meridional Series, volume IVA 
of the Account of the Operations &•<}.) is situated on the highest sand-hill of a range running N. and S., 
locally called Gajath Tlial, a few hundred yards south of a cart-track from Bithnok to Bagu village. 
The station is in tho lands of that village in pargana Magra of the Bickaneer territories. The pillar 
is solid, surrounded by a platform of sand and stones. No mention is made of a mark-stone having 
been placed at the surface of the pillar. The azimuths and distance.s of the circumjacent villages are : — 
Bangarsar (approximately) 141°, miles 9 nearly ; Bithnok 276”, miles 6 22 ; and Man dal 323“, miles 
10 nearly. 

[The Aatronomical Station ia coincident with the Trigonometrical Station. Perfectly flat sandy desert : plumb- 
line unaffected by hills. — s.g.b.] 

Geodetic Latitude of the Astronomical Station = 27° 53' 22" '03 

135. Bolarum Longitude Station (vide volume XV Appendix p. (8) of tho Account of the 
Operations ^c.) is 16'394 feet west, and 24'17 f(?et south of the old Longitude Station, which is in tluj 
compound of the Public Works Office, and 221'63 feet nortli of Bolarum P. W. I). Office station, 
Bolairum is the cantonment for a portion of tho garrison of Hyderabad, the capital of the Nizam. 

[The Latitude Station is identical with the new Longitude Station. To the north of Bolarum the general level of 
the country is higher than to the south, .so that there may perhaps be .some deviation of the plumb-line in the former 
direction, there is nothing in the immediate surroundings of the station to lead one expect any deviation. — g.p.i.c.] 

Geodetic Latitude of the Latitude Station = 17° 30' 13" ’41 

136. BoUkonda Hill Station (No. XI of the Elder Longitudinal Series, volume VI of the 
Account of the Operations is in tdluk Warangal, Sar-tuluk Khamamet of the Nizam’s territories. 
The hill is sacred to *Itamaswiimi, a Hindu deity who.se image is carved in relief in stone and placed 
witb its stone attendants in a rude enclosure. The top of the hill is fortified and would afford a safe 
refuge to small bands of robbers: rain water in sufficient quantity to form a plentiful supply 
accumulates in a natural cistern in the rock within the wails. An annual fair is held on the hill top in 
honour of the god. 

The station consists of a solid pillar of masonry having two marks, one in its upper surface and 
the other 6*00 feet below it. The azimuths and distances of the circumjacent villages are : — Inkfirti 
353° 66', miles 2'70; Bolikonda (deserted) 278° 13', miles '1*21 ; Turaapoili 235° 36', miles 2‘10. ‘ • 

[The Latitude pillar is built on the Trigonometrical Station situated on the top of a very steep rocky hill some 
1,500 feet high. To the narth there is an inextensive isolated hill 1,200 or 1,400 feet high and distant a mile and there 
18 a similar hill at the same distance to the south. There is a smaller hill distant 2 miles to the north and two small ones 
about 2 miles N.W., but as the station is not quite over the centre of gravity of the hill on which it stands, the local 
attraction should be insignificant. — j.e.] 

The Astronomical Station is coincident with the Trigonometrical Station. 

Geodetic Latitude of the Astronomical Station as 17° 42' 85**82 
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137. Bostan Tower Station (No. XXXVIIT of the Great Arc Meridional Series, Section at® 
to 30°, volume IV of the Account of the Operations ^c.) is built’ on the hij'h bank which bounds the 
bod of the river Jumna to the east in pargana Dadri of the Bulandshahr district. The adjacent 
villages are — Garabpur 3 9 miles, N.W., and l)adi*i 3 5 miles, N.E. 

I'he station consists of a perforated pillar of masonry 50 feet high, having a mark-stone on the 
ground floor. , 

(The Latitude pillar was situated 722 feet east of the Trigonometrical Station. The azimuth of the latter from 
the former was 90° O' 35", so that the latitudes of the two may he considered ideal leal. — o.r lc.] 

Geodetic Latitude of the Astronomical Station 28° 30' 59" •(>1 

138. Budhon Hill Station (No. Ill of the Calcutta Longitudinal Series, volume VI of the 
Account of the Operations fyc.) is situated immediately above the village of that name, thana Barodia, 
tahsil Kurai, pargana Banda, district Saugor. The station consists of a solid masonry pillar having 
three mark-stones, the two upper respectively 9 and 4 feet above the lowest. The distances and directions 
of surrounding villages are : — Jiiman Khcri 1'5 miles, N.'VV'. ; Burruho 1'5 miles, N.; Bubri 1‘3 miles, 
E.N.E. ; Khirea IT miles, E.S.E. ; and Kanera 2 miles, due S. 

[The Latitude pillar i.s 51 feet ea.st of the Trigonometrical Station on the flat-topped hill immediately north of 
Budhon village near the northern edge of the top. Botii to north and south the country is covered with jungle and 
anomalies of refraction arc not to he expected. The immediate locality shows a deficiency of matter to the north and 
west to which one might attribute deflections of less than 0"T» in amount to tlie south and ea.st. — ii.M.c.] 

Geodetic Latitude of the Astronomical Station = 21° 5' 8" • 41 

130. Burgpaili (or Bdjula Ghuta) Ilill Station (No. XLI of the Jabalpur Meridional Series, 
volume VI of the Account of the Operations is situated about 2'5 miles E. of the village of 
Burgpaili ; pargana and tahsil Chennur of the Hyderabad States. 

The station consists of a solid, masonry pillar 4 5 feet high having two marks, the distance 
betweeh which is not known. 

[The Latitude pillar is built on the Trigonometrical Station situated ou a low narrow hill about 600 feet high. 
To the north there is nothing hut the smallest of lulls between the station and Aukora. lu the immediate vicinity 1 mile 
to the S.W. there is a small hill about the same size aa that on which the station ia situated. Due south, distant 8 or 10 
miles, there is a fair-sizefl conical hill and iu the distance, 20 or 30 ^ilcs off, the very considerable range lu which Kamgir 
is situated, 'fhe attraction should be small and to the south. — j.e.]. 

The Astronomical Station is coincident with the Trigonometiical Station. 

Geodetic Latitude of the Astronomical Station = 18° 54' 7" ‘20 

140. Chamu Hill Station (No. XVII of the Jodhpore Meridional Series, volume IVA of the 
Account of the Operations ^c.) lies withia the boundary of Chamu in taluk Kctu of the Jodhpur 
territories about a mile in a direction 42° E. of N. from it. 

The pillar, which is solid and 3 feet high, has been sunk so that its surface is level with the 
ground and has been built on a circular foundation 6 feet in diameter and 1 foot in thickness, resting on 
wooden piles. It contains two marks one at the surface and the other at the bottom of the pillar. 
Barndn village lies about 4 miles N.W. 

[The Astronomical Sttition is coincident with the Trigonometrical Station of Chamu. It is situated on a 
small sand-hill iu the midst of au immense plain : with the exception of a few sand-hills and small rocky hills here 
and there at wide intervals, tliere is nothing of a mountainous nature to be seeu. No apparent cause exists for any 
deflection of the plumb-line. — s.u.b ] 

Geodetic Latitude of the Astronomical Station = 26° 39' 52" *74 

141. Chandaos Tower Station (No, XXXVI of the Great Arc Meridional Series — Section 24° 
to SCf; volume IV of the Account of the Operations ^c.) is built ou a high bank of accumulated sand 
about 400 yards from the village of that name iu pargana Khair of tho Aligarh district. The adjacent 
villages are — Umri 6‘9 miles, S.W., and Elarapur 2*4 miles, N.W. 

The station consists of a perforated pillar of masonry, 40 feet high and having a mark-stono on 
the ground floor. 

[The Astronomical Station is 1,272 feet east of the Trigonometrical Station and is not more than four inches out 
of the prime vertical, the latitudes of the two points may therefore be considered identical.— a. 

Geodetic Latitude of the Astronomical Station = 28° 5' 1''’59 
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142. Chandipur Tower Station (No. XXII of the East Coast Series, volume VI of the 
AccouiU of the Operations ^c.) which was on a sand-hill near the sea coast, about 6 miles E.S.E. of 
Balasore, was reported by Lieut. E. A. Tandy R.E. in 1898 to have entirely disappeared. There are no 
traces left of the station except broken pieces of masonry. 

[The Latitude pillar was erected on the.sand-cliff 151 feet to the west of the assumed station. The cliff is about 
84 feet high and has a slope of about 60'^, and its foot is just lapped by the sea at high water. The pillar is about 2* feet 
back from the face of the cliff. E.xcept for the effect of the Bay of Bengal to the S.E., no local attraction is to be 
anticipated. There is a levelling beuch-mark 50 yards south of the Latitude pillar marked Gr. T. S. B. M. — e.a.t.] 

The Latitude of the Astronomical Station is assumed to be tlie same as that of the old Trigonometrical Station. 

Geodetic Latitude of the Astronomical Station = 21° 20' 36" • 99 

143. Chanduria (Chendoria) Tower Station (No. XXXVIII of the Caleutta Meridional Series, 
volume VIII of the Account of the Operations ^c.) is situated adout 300 yards N. of the nearest 
portion of the scattered village of this name, 4]- miles E. of Lochan village near the intersection of the 
roads from Raiganj and Binajpur; thana Pirganj, pargana Kbara, district Dinajpur. The station 
consists of a solid tower of sun-dried bricks, enclosing a central pillar of. masonry 20‘75 feet in height 
and is marked in the usual manner. • The azimuths and perambulated distances of the circumjacent 
villages are: — Brijgaon 316° 31', mile 0 77 ; Karnai 226° 28', miles 1‘24; Malancha 168° 41', miles 1*07 ; 
and Mahadebpur 116° 11', mile 0'63. 

[The Latitude pillar is 45 feet east of the Trigonometrical Station. There is no reason to suppose any local 
influences disturbing the direction of the plumb-line. Half the Trigonometrical pillar remains standing, protected by an 
earthen mound. The “ half way ” mark is in good preservation. The latter was covered by a small pillar 2 feet square 
in section and about 2 feet high. The whole was then covered by earth. — h.m.c.] 

Geodetic Latitude of the Astronomical Statioji = 25° 44' 27" ’47 

144. Chdnga Hill Station (No. LXXX of the Karachi Longitudinal Series, volume III of the 
Account of the Operations ^c.) is situated on a sand-hill bearing that name in that portion of the Thar, 
or Little-desert, appertaining to Bhi'ij. The town of Chelar lies to the east at a distance of about 3^ 
miles. 'J’he pillar is solid, and 3 feet high. Mark-stones were embedded at top and bottom, and 2 feet 
above the latter. 

*...*. 

[Though the Trigonometrical Station is ^scribed in Synoptical Volume III as having entirely disappeared, 
a portion of the original pillar, 2 feet in height, was found some 3 feet below the surface of the sand. The Latitude pillar 
is built over the Trigonometrical Station. 'There is no reason to suppose any deflection of the plumb-line. — h.m.c.] 

Geodetic Latitude of the Astronomical Station = 24° 58' 47" '00 

145. Chaniana Hill Station [No. Ill (Siniuna) of the Abu Meridional Series, volume XIV of the 
Account of the Operations §-c.~\ is situated in the lauds of the village Chaniana, pargana and state Pdlanpur. 
The station consists of a platform, enclosing a solid, circular and isolated pillar of masonry : there' 
are two marks, one engraved on the rock in sitil and the other 3 feet above it in the upper surface of the 
pillar. The directions and distances of the circumjacent villages are : — Chaniana N.W. by W., mile 1 ; 
Gola N. by W., miles 2 ; Vansol E. by N., miles 2 ; Dhota S., miles 2J; and Varvddia S.W., miles 2. 

[The Astronomical Station at Chanidna is built on the prime vertical of the Trigonometrical Station of 
Chanidna, and about 4<X) yards east of the latter. It is on the summit of a conspicuous sand heap. The southern 
horizon is broken by no*" hills: a few small conical heaps of rock lie S.E. and S.W. but the whole land to the south is 
flat. The Aravalli range commences 5 miles N.E., Mount Abu is 30 miles north, and Jairdj hill 20 miles N.W.* The 
Aravallis are considerable hills and northerly attraction is to be expected. — s.o.b.] 

Geodetic Latitude of the Astronomical Station 24° 6' 36" *64 

s 146. Charalddnga Tower Station (No. XXVII of the Calcutta Meridional Series, volume VIII 
of the Account of the Operations 8fC.) is situated in thdna Gumashtapu^, pargana Paltapur, 4istrict 
Malda. It is on the Barind, in the middle of a patch of thick thorny jungle, about 6^ miles E. by N. 
of the large village of Bangahari on the left bank of the Mahdnada river and 6^ miles N.W. of 
Chotipur on the high road from Godagdri to Dinajpur. The station consists of a square solid tower 
of sun-dried bricks, enclosing a central pillar of masonry. The arfmuths and perambulated distances of 
the circumjacent villages are : — Charalddnga 67° 10', mile 0*30 ; Bdmkandar 119° 61', milw 0*64 : 
Bdsudebpur 193° 18', mile 0*37 ; and Sujanagar or Magrakaudar 267° 52', mile 0*44. 

nu. Latitude pillar is 220 8 feet east of the Trigonometrical Station and in the true prime vertical of the same. 

The surrouadiDg country ia undulating, covered with patches of thorn jungle. To the west there is a lovlying bit of ground 
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of consiflcrable extent. There is however no apparent cause of any appreciable local disturbance of the direction of the 
plumb-line. The lower mark of the Ti ij^onometrieal Station is in satisfactory preservation, though the tower itself has 
fallen and now forms an earthen mound .some 14 feet high. — ii.m.c.] 

Geodetic Latitude of the Astronomical Station = 24^^ 52' 43"‘1>5 

147. Coldba Latitude Station is 7 feet west and 9 inches south of the Bombay Longitude Station 

{vide volume IX of J ccoiint of the Oprralious The Longitude Station is situated in the com- 

pound of the Colaba Observatory, 55 feet north, and 53 feet cast of Colaba s., a secondary station of 
the Bombay Longitudinal Scries. 

[The Latitude Station consi«its of a circular masonry pillar 3 feet in diameter and 2 feet G inches in height. — o p.l.c.] 
Geodfitic Latitude of the Longitude Station = 18” 53' 40" ‘49 

Reduction to Latitude IStation = — 0 *01 

Geodetic Latitude of the Latitude Station = 18 53 49 *48 

148. Cuttack or Barabati Hill Station (No. XXXV ot the East Coast Series, volume VI 
of the Accowit of the Operations 8f'c.) is situ.ated on a mound or bastion in tlic old ruined fort of 
Cuttack, llae station is marked by a stone embedded in tlie surface of a paka platform. 

[The Astronomical Station is on a kirge mound or hillock in the old fort and Avithin JOO yards of Cuttack Club. 
There arc a few .small hills 12 miles to the north, and some more considerable ones JO to 50 miles in the same direction ; 
the whole of ilicsc might account for a northerl}^ attraction of 1". The sea is 50 miles distant to the JS.tl. The Latitude 
was obsei*ved from the Trigonometrical Station . — k at] 

Geodetic Latitude of the Astronomical Station = 20” 29' 0"*68 

149. Laiadhari Hill Station (No. II of the Great Arc Meridional Scries, Section 24'' to 30'', volume 
IV of Acconnt of the Operatious 45*^.) is situalod on a low dotachod hill in tlic Gwalior territory. 
The adjacent places, with their distances and directions are: — Sadhora, a town and railway station, 
about 4 miles, S.VV. ; and the large village and railuay station of Buchar about GJ miles, S.E. In 1898 
the pillar of the Trigonometrical Station was found to have been df^stroyed; it^liad been dug out 
and the mark-stones removed or displaced. The well surrounding the^pillar was however intact and it 
was assumed that the (centre of this well would define with sufficient exactness the position of the old 
mark. A mark-stone was consoquoiitly placed at the bottom of the well and adjusted centrally and then 
a paka pillar 3 feet 6 inches in diameter was built to the level of the surfa(‘e of the platform, making 
it 6 feet high, and a second mark-stone was placed on the top of the pillar in the normal of the lower one. 

[The station stands on the highest point on an unimportant isolated lull about 100 feet above the surrounding 
plain. The top is fairly level and about 50 yards wide by J5() long, the direction of die Icmgth being north and south. 
The station is at tlie northern edge. Similar small hills are scattered over the country at intervals, the nearest being 
about miles trom the station. The ANtroiiomical Station eonsiists of the usual ciieular pillar suitable for the zenith sector, 
and IS situated 58 feet 6 inches wTst and 2 feet 4 inclies north of the Trigonometrical Station — o p.l.c. J 

Geodetic Latitude of the Trigonometrical Station = 24” 38' 17" *57“ 

Ueduetiou to Astrunomieal Station = -f 0 *02 

Geodetic Latitude of the Astronomical Station = 24 38 17 *59 

• 

160. Dalca Hill Station (No. XII of the Bildspur Meridional Series, volume VI of the Account 
of the Operations 8fC.) is situated in the lands of Ambali, pargana Ivenda, distric.t Bilaspur of the 
Central Provinces. It is on a small isolated peak, locally so named, which overlooks the plains and 
is separated from, the great mass of hills to the north by a distance of about 10 miles. The station 
consists of a solid pillar of masonry, having two marks, one in the upper surface and the other 4 ^eet 
below it on tlie rock in situ. The azimuths and estimated distances of the circumjacent villages are 
Nawdgaon 176° 64', miles 1'75 ; Billibai^ 227° 9', miles 2 ; and Ambali 321’ 48', miles 2. 

• [Dalea is on a steep pointed hill rising 600 or 700 feet above the jilain. It is amongst the southernmost of the 
masses of hills which stretch all across the country to the north. A local attraction of about 5" N.W. might be ex- 
pected. The Astronomical Station was coincident with the Trigunotnctrieal Station. — e.a.t.] * 

(reodetic Latitude of the Astronomical Station ~ 19' 33*’'G2 

" 161. Ddnapa Hill Station (No. XIV of the Madras Meridional and' Coast Series, volume XIII of 
the Account of the Operations Sec.) is situated in the lands of the village Gorepad, tdluk Narsarad^t, 
distriot Eistna. It is on a range of hills lying nearly N. and S. and about 1^ miles W. b£ the Mgh 
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road from Madras to Ilyderahad. The station is not on the lus:host peak of the hill, that being 
taken up by a place of Avorsliip. The station consists of a solid pillar of masonry having two marks, 
one engraved on the rock in siin and the other 1 foot above it. The directions and distances of the cir- 
cumjacent villag(!S are: — Kapperapud E.. miles 1| ; Vaidana N.E., miles 2|; Kiikutdapalle N., miles 2; 
Gdrepad W. by S., miles 2| ; and the place of worship on the summit of the hill is N. by W. at a 
distance of about 150 to 200 yards. 

[The Astronomical Station is built in the prime vertical of the Trij'onomotrical Station, 1 mile and 44 yards to the 
east of it. It is al)out a mile to the west of the village of Kapurpad through which the main road runs. A number of 
rather high hills belt the horizon on every side but in such a way as not to cause deviation of the j^lumb-line in the 
meridian. — o.r.i..c.J 

Geodetic Latitude of the Astronomical Station = 15° 56' O'''* 14 ’• ./■ ' 

152. Dargawa Hill Station (No. II of the Budhon Meridional Series, volume VII of the 
A<icount of the Operations ^c.) is situated in the lands of Dargawa village ; pargana Baldeogarh of 
the Orchha or Tehrj State. It is on steep rocky ridge running nearly north and south, at the northern 
foot of which is the village Dargawa (J‘4 mile from the station. The distances and directions of other 
surrounding villages are: — Barra O'd mile, N.W. ; Rasoi 1 mHe, N.N.W. ; Bhadaura 1’4 j nyles, S.S.W. ; 
and Magarichcra 1’6 miles, E.S.E. The station is marked on the rock in situ. 

[The Astronomical Station is built in the prime vertical of the Trigonometrical Station and 1369 feet cast of it. 
The Trigonometrical Station is on a .steep rocky ridge rising abruptly .500 feet above the surrounding plain, the Tiatitudc 
pillar being at the foot of the slope. The local masses are not capable of producing any dellcctiou of the plumb-line 
of appreciable amount. The small attraction that may e.vist should be to the S.W. — h.m.c.] 

Geodetic Latitude of the Astronomical Station = 24° 37' 13" '21 

153. Daridptir Tower Station (No. VIII of the East Coast Series, volume VI of the Account 
of the Operations ifc.) is situated on ap elevated sand-ridge about 300 yards from the village of Uariti- 
pur-Bamaria which bears 137° 30', in pargiha Biilijora, district Midnaporc. The road from Contai to 
Kedgri passes about 3 miles to the west of the station, and the Kasalpur fert'y is about 3'25 miles N.W. 
The l)earings and distancesof the surrounding villages are : — Bartiibpur50°0', mileO’G; and Gopinathpur 
340° O', miie 0'3. A temple, which stands on the same ridge as tlio station, bears 251° 4()' and is 
distant 0‘4 of a mile. Tire station consists of a solid pillar of masonry, having a mark-stone at the 
bottom. 

[The Astronomical Station is on the sea dyke 200 yards east of Pariapur inspection bungalow. The const of the Bay 
of Bengal lies 2 miles S.K. and 3 miles S. Beyond the vicinity of the sea there is no fact likely to cause local attruction. 
The Latitude pillar is to the cast of the Trigonometrical Station 28 feet from it, and in tlie prime vertical. Tlierc seems iibso- 
lutely no shadow of doubt as to the identity of the Trigonometi’ieal Station, but tlic pillar is white- washed, and there 
is no mark on the top and it is not the right height. Its lieight is 13 feet from bottom mark. — e..\.t.] 

Geodetic Latitude of the Astronomical Station = 21° 47' 27'''’95 

154. Darutippa (also called Mangalapnpemtippa) Station (No. XXV of the Madras Meridional 
and Coast Series, volume XIII of the Account of the Operations ^c.) is situated in the lands of the 
village of Chalamcherla, tiiluk Kandukur, district Ncllore. It is aljout 41 miles S. by E. of the village 
of Gudlur, and miles W.S.W. of Tettn on tho road from Madras to Ongole. ,, Tlie directions and 
distances of the circumjacent villages are: — Biiddavaram S.W. by S,, miles 1^; Chalamcherla 8.E., 
miles 3 ; Ammavaripalem W. by N., miles 1| ; and Botldr N.E. by N., miles 3. 

[The Astronomical Station is built in the prime vertical of the Trigonometrical Station, 1430 yards to fhe west of it 
and about ^ a mile to the east of the village Ammavaripalem which lies close to a large tank. The surrounding country is 
very fiat and up deviation is to be anticipated. The Trigonometrical Station had fallen into very bad repair in 189 1 . — 

Q.P.L.C.] ^ 

Geodetic Latitude of the Astronomical Station = 15° 0' SO* • 47 * 

155. Deesa Longitude Station volume IX of the Account of the Operations Sfc.) is situated 
in the compound of the Telegraph Office. It is 89 feet S. and 66 feet W. of Deesa Telegraph Office s., 
a secondary station of the Abu Meridional Series. 

* iv, Station at Peesa is coincident with the Longitude Station and 20 feet from the eastern comer 

o£ the new Telegraph Office. The Aravalli Hills lie 40 miles east : Mount Abu is 20 miles north-east, and a few isolated 
rocky nuls protrude here and there : otherwise the whole country is a flat desert. — s.o.b.] • 

Geodetic Latitude of the Latitude Station s= 24° 15' 29" *86 
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156. Dehra Ddn Base-line East End Station [No. (IX) of the Great Arc Meridional Scries, 
Section 24i“ to 30”, volume IV of the Account of the Opemlions is situated on the extremity 
of one of the spurs of the, Gliati or Siwalik range of liills in the district of PcdiraEun. The 
nearest village is Mohabawala, about a mile to the south-east. The Asan river winds round the 
foot of the spur, and one branch of it takes its rise in a ravine about 100 yards to the west- 
ward of the station. Eor its protection and to facilitate identification, a tower was built 
over the •masonry platform with sides parallel or perpendicular to the line of ‘the base, and with an 
arched })as.sage 5 feet wide and 6 feet high, to allow of access to the mark-stones, should the 
base b6 remeasured at any future time, 'flie mark in the stone on the summit of the tower is 8'71 feet 
above Colonel' Everest’s upper mark, and consequently 19G7’78 feet above the mean .sea-level of 
Karachi harbour. 

['rfie Astronomical Station consi.sts of a circular masonry pillar 3 feet in diameter, and 2 feet 0 inches in height. 
Its upper surface is level with the ground. It is .situated on the ju'iine vertieiil of the Base-hue station and 2.2 feet 3i 
inclics to the west of it. The Siwalik hills i-im: immediately to the south of this station and probably tend to reduce the 
effect of the attraction of the Himalaya. — a im..c.] 

Geodetic Latitude of the Astronomical Station = 30''’ 17' 7"'!i3 

157. Dehra Diiu Longitude Station (vide volume XY of the Account of the Operations t^c.) is 
situated in the nortli-castcrn portion of the Survey of India Office compound, 33 feet 0^ inches north of 
the llaig Observatory, 13 feet G inches from the northern boundary nail measured on the ray to the 
IMussooreo eastern meridian mark, and C28 feet 9 inches due east of the sm.aller Ehoto-hcliograph 
Observatory calhal Delira Dome Oliservatory T. S. (new) in Synoptical Volume II. 

Dehra Dun (Haig Ohsorv^atory) Latitude Station is GO feet 5 inches east of the Ilaig Observatory. 
It is 39 feet 11.} inches south and 89 feet 8 inches east of the Dehra Diin Longitude Station. 

Geodetic Tiutitiido of the Longitude Station =* 30° 19' 29"' 13 
Reduction to Latitude Station a , — 0 • U) 

Geodetic Latitude of the Latitude Station ss 80 • 19 28 '73 

158. Dera Din Panah Platform Station (No. CXII of the Great Indus Series, volume III 
of the Account of the Operations ^'C.) is situated on the top of the N.W. bastion of the old kacha 
fort so called ; thana Dera Din I’anah, tahsiJ Adukot, district Muzalfargarh. The pillar, 6 feet 
deep, was countersunk into the bastion, and a mark-stone placed at its upper surface. 

['I’he Astronomical Station was 300 feet due west of the 'rrigouometrical Station. The Suleiman Mountains are 
visible all along the horizon from N.W. to S.W. Slight northerly attraction is to bo expected. — s.o.u.] 

Geodetic Latitude of the Astronomical Station = 30° 34' V'^7 

159. Dhauleshvar Hill Station (No. XXVII of the Bombay Longitudinal Serins, volume XII 
of the Account of the Operations ^-c.) is situjited on the roof of the temple of this . name 
on a range of hills running E. and W. : it is about 2} miles E.N.E. of the Borghat, and on the 
high road from the town of Jejnri to the railway station of Uruli on the G. I. P. line. The .station is 
on the boundary of tbe vilhigcs of Dalimb and Amla of tiilukas Piirandhar and Bhimthadi, district 
Poona. The diroctk>us and distances of tho circumjacent villages are: — Daljmb N.N.W., miles 
1}; Valti W. by N., miles 3}; Vaghapur S.W., miles 3}; Amla 8. by E., miles 1}; and Malsiras 
E.S.E., miles 4|. 

[The Astronomical Station was built in the prime vertical about 25 feet to the west of the Trigonometrical Station. 
The hill is the highest point of a range which runs almost exactly east and west, 'flic valley to the north is aliout 1100 
feet below the station ; while that to the south is only some 600 feet below, and besides this there arc other hills to the 
south aud none of any cousequcncc to the north; so that it appears probable that there may be some devia^ou of the 
plumb-line to the south. — g.p.l.c.] , 

Geodetic Latitude of the Astronomical Station = 18° 25' 41''’64 

160. Dhdlipalla Station (No. VII of the Madras Meridional and Coast Series, volume XIII of 

the Account of the Operations Spc.) is situated in the lands of the village of Dhdlipalla, tdluk SattenapaUe, 
district Kistna. It is on high ground in the midst of fields and lies %bout 4f miles N.W. by W. 
of the tdluk town of Sattcnapalle on tho high road from Hyderabad 1x) Guntdr, and the same 
^tanoe N.N.W. of the large village of Mandala. The directions and distances of the circum- 
jacent are: — Bhrugubanda N. by E., miles 1}; Dhiilipalla S. by W., miles If; Makkapdd 



ASTEONOMICAL LATITUDES. 


(60) 

N.W., miles 2]^; Ecddigfidem TT. by N., and Tondapi S.W. by S,, miles 3J. The station 

consists of a platform of stones .and oartb enclosing a solid, circular and isolated pillar of masonry in 
which are three mark-stones, one embedded in the soil and two others at 3 and 5 feet above it. 

[The Tiatitiule pillar is huik on tlie Trigonometrical Station. Tlie surrounding country consists of a series of 
undulations. There is a range of hills, riinning S.W. to N.E. and terminating at a distance of 15 miles. The nearest 
point is about 8 miles off. There is another range running in the same direction-bearing S.E. from the station at a dis- 
tance of 12 miles and there is a small isolated hill due south 15 or 20 miles off. There is probably a little northern 
attraction. — j,is.] 

Geodetic Latitude of the Astronomical Station = 16° 25' 56" *75 

161. Didawa Hill Station (No. LXII of the Kamchi Longitudinal Scries, volume III of the 
Accoitnt of the Opemlions ^'C.) is situated on a sand-hill in the Thar or Little-desert, and distant 
from the hamlet of Didawa f of a mile. It is in the Jodlipore territories. 

[The Astronomical Station is directly ovfir the Trigonometrical Station of tlio same^ame. The nearest village is 
Bidabav, 1^ miles to N.E. The country is nigged in appearance — the sand-hills being steep and much eroded by water. 
There are no grounds for expecting a deflection of the plutnb-liue from local causes. The Trigonometrical pillar had 
entirely disappeared, the bottom mark and foundation being found with difiieulty. — ii.m.c.] 

Geodetic Latitude of the Astronomical Station = 24° 51' 19" ‘36 

162. Diwai Hill Station (No. XXXIII of the Jabalpur Meridional Series, volume VI of the 
Account of the Operations Sfc.) is situated in tlie lauds of the village of Pomurna ; pargana Ghatkiil, 
tahsil Miil, district Chanda. The village of Kauarji lies about 4 miles VV. by N. The station 
consists of a solid pillar of masonry having two marks. 

' [The Latitude pillar is built on the Trigonometrical Station which is on the top of a hill some 900 feet liigh. 
Tlie hill is so thickly covered witli a dense bamboo jungle that it is dilficult to see the features of the surrounding country. 
It is certain tliat there are no hills of any extent either to the north or south and as far as can be judged, the small hills 
are about equally distributed so that no local attraction need be expected.— -j.e.] 

Geodetic Latitude of the Astronomical Station = 19° 49' 32" '57 


163. Gudali Hill Station (No. XXXVIII of the Madras Meridional and Coast Series, volume 
XIII of %\\& Account of the Operations ^c.) is situated in the lands of the village of Gudali, tiiluk 
Gudur, district Nellore. It is on an isolated rocky bill lying about ^ a mile from the left bank of the 
Swarnamuklii river and immediately N. of the village of Gudali; about one mile S.W. of the high 
road from Dugarazpatanam. The directions and distances of the circumjacent villages are : — Kota 
N.E. by E., miles 2| ; Kurrugonda W., miles 4; Kasipuram S.E., miles If; Eazupalem W. by N., 
mile^'; and I'innelapiidi E.S.E., miles If. The station consists of a platform of stones and earth 
enclosing a solid, circular and isolated pillar of masonry, having two marks, one engraved on the rock 
in situ and the other 6 feet above it. 


[The Astronomical Station coincides with the Trigonometrical Station and is situated on the.highest point of a hill 
some 300 feet higher than the surrounding country. This highest point is not over the centre of the mass of the hill but to 
the north-west of it, so that a sliglit donation to the south may possibly exist. The surrounding country is flat or gently 
undulating for miles so that no other source of deviation is apparent. — o.p.n.c.] 

* Geodetic Latitude of the Astronomical Station = 14° 1' 9" ‘45 


164. Gdrmi Tower Station (No, XVII of the Budhon Meridional Series, volume Vll of the 
Account of the Operations Sfc.) is situated on a bastion at a northern angle of the mud fort attached to the 
village of Ghrmi which lie.s between the SAnichri liilks and the Chambal river : in the Gwalior State. 
The distances and directions of the surrounding villages are : — Silauli 1*6 miles, N.W. by W. ; Kalydnpura 
1'6 miles, S.W^ by W. ; and Gopalpura 14 miles, E. by S. 

[The Latitude pillar is 920 feet due we.st of the/l?rigonometrical Station. The Trigonometrical Station originally 
consisted of a tower, with upper and lower marks, on the northern bastion of the mud fort in Gurmi village. Both tower 
and bastion have been deatroVed by the action of the weather — the tower completely so — so that in time the lower mark 
became exposed. The short pilaster like stone on which this mark had been cut, originally buried with its longer axis 
vertical, had, as the bastion crumUed away, fallen to one side. It was however re-erected by a Patwari about 1898. It is 
evident, however, that if the tower had Iteen in the centre of the bastion, the error in the present position of the stone 
cannot be more than 1 foot in any direction. Local dUturbauces of the plumb-liue either in meridian or in prime vertical 
are not to be expected.— h.m.c.] 

Geodetic Latitude of the Astronomical Station » 26** 36' 8" *63 
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165. Hdthbena Hill Station (No. XLIII of the Bildspur Meridional Series, volume VI of the 
Account of the Operations ^c.) is situated in the lands of the village of Kotgaon, pargana Eaigarh of 
the Jaipur State. It is on a long, high, isolated hill lying east and west. The directions and 
estimated distances of the circumjacent villages .are : — Kotgaon E., about 2‘5 miles; the town of 
Raigarh N.E., about 3‘75 miles ; Birsdri village S.E., about 3 miles ; and the deserted village of Hathbena 
N.W., about 2 mjles. The boundary between Jaipur and Bastar passes about 4 or 5 miles to the west 
of the station. The station consists of a solid pillar of masonry having two marks, one on the upper 
surface and the other engraved on the rock in sitii. 

[The Astronomical Station coincides with the Trigonometrical Station. It is on the highest of a small group of 
low hills and is about 500 feet above the surrounding plain. There is no apparent reason to expect any particular 
local attraction. — e.a.t.] 

Geodetic Latitude of the Astronomical Station = 19° 51' 42" *34 

166. Jalpaiguri .Station (a secondary station of the Assam Longitudinal Series), is situated 
on the roof of the Deputy Magistrate’s kachahri, a paka building on a piece of land between the Tista 
and Kulla rivers. The mark is 36 feet 4 inches, 26 feet 6 inches, 33 feet 6 inches and 22 feet 3 inches 
distant respectively from N.W., S.W., N.E. and S.E. corners of the roof. 

[The Latitude Station is 80 ‘5 feet east of the Longitude Station {vide volume X of the Account of the Operations 
ifc.) and 228 feet north of the Trigonometrical Station. The station consists of anisolatcd pillar of masonry, .3 feet in dia- 
meter, the top of which is flush with the ground surface. The Trigonometrical Station is in perfect preservation. — h.m.c.] 
Geodetic Latitude of the Trigonometrical Station = 2G° 3T 15" -13 

Reduction to Latitude Station = -f- 2 ’20 


Geodetic Latitude of the Latitude Station = 26 31 17 ‘39 

167. Jambo Hill Station (No. XXVI of the Jodhporo Meridional Series, volume IVA of the 
Account of the Operations ^c.) is situated in the lands of the village of Naneo, pargana Bhalodi of the 
Jodhpur territories. It is distant 2 4 miles from the village of Jambo, on a long sand-ridgo which 
runs in a N.E. and S.W. direction. The azimuths and distances of the circumjacent places arc : — 
Phalodi town 45°, miles 13 75 ; Sawanti village 76° 30', miles 3 ; and Bap village of tlie Jaisaliner territories 
125°, miles 12'2. The station cotisists of a solid pillar of masonry, having three mark-stones, one in the 
upper surface of the pillar, the second at the bottom of the pillar und the third at the bottom of the 
foundation. 

[The Astronomical Station is coincident with the Trigonometrical Station of Jambo. It is situated on a small 
sand-ridge in the midst of a flat saudy desert : with the exce|)tiou of small sand-hills, the whole desert is a plain as far as 
the eye can reach. No apparent eauso exists for deflection of the pluuib-liuc. — s.o.u.J 

Geodetic Latitude of the Astronomical Station = 27’ 16' 28"’ 88 

168. Kalianpur Hill Station [No. (VIT) of the Great Arc Meridional Scries, Section 24" to 30°, 
vide Base-line figures in volume III of the Accotint of the Operations &'c.\ is situated in the lands of 
the village of Kalianpur in pargana Sironj of the Tonk State. It is on a flat, elevated ridge of iron-clay 
formation, locally called Bhuri Tori, w’hich skirts the Sironj valley to the S.W. and N. The station 
consists of a solid pillar of masonry 2 feet high, containing mark-stones at top and bottom and enclosed 
in a platform of solid masonry 144 feet squ9,rc. 

[The Trigonometrical Station, which is 1,765 feet above mean sea-level, is on the highest of a scries of rolling hills 
or downs which form the eastern edge of an e.xtensive plateau about 170 feet higher than the plain to the east. The edge 
of the plateau runs north and then north-east and disappears in the distance ; it is somewhat higiier than the central parts 
and more undulating. The town of Sironj lies about 24 miles to the south-east. The Latitude pillar is situated on the 
east side of the Trigonometrical Station on an Azimuth of 270° 4' 38" and at a distance of 39 feet 7 inches, so that the 
latitudes of the two may be considered identical. — o r.L.c.] 

The adopted value of latitude (vide Chapter IV) is 21° 7' 11"'26 

169. Kdmkhera Hill Station [No. (IV) of the Karachi Lougitudinal Series, volume III of the 
Account of the Operations is situated in the lands of tli*o village of Imlanl, in pargana Sironj of 
the territories of the Nawab of Touk. The circumjacent villages, with, their di.stances and directions 
are : — |mlani 2 miles, N. W. ; Kdmkhera 14 miles, W. ; Ladhora about 2 miles, N. ; and Kua about 2 
miles, S. The pillar is solid, and 10 feet high. It has a mark-stone at top, another at bottom, and two 
others at distances of 2 and 6 feet respectively above the latter. 
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[The Trigonometrical Station is on a flat-topped hill near the southern end of the Kalianpur plateau. Its height 
is r,780,fect above yieati sea-lcvcl. The Latitude pillar is situated in the prime vertical of the IVigouometrical Station 
and 48 feet ll inches east of it. — g.t.l.c,] 

Geodetic Latitude of the Astronomical Station = 23® 59' 44" *93 

170. Kanheri Hill Station (No. XVIII of the Bombay Longitudinal Series, volume XII of the 
Account of the Operatiojis is situated on a knoll of the Baleghdt range, about of a mile N.W. 
of tlie road from Sawargaon to Vasi, and 4f miles N.E. by E. of the largo village of Bhum.' It is in 
the lands of the village of Kanheri, district Naldurg, Nizam’s territory. The directions and distances of 
the circumjacent villages are: — Kamira N.E. by N., miles 1.^ ;^ Soiidgiri W. by N., miles 4; Pardi 
E. by N., miles 2f ; Hadangiri S.S.AV., miles 2 ; and Bonagiri by N., miles The station consists 
of a perforated pillar of masonry 4*9 feet high and has an aperture giving access to the lower mark. 

[Tlie Astronomical Station ia coincident with tRe Trigonometrical Station. It is situated on a high point of the 
edge of the great raised plateau which cxtendAS to the north-east. This edge is a very marked feature, being some 800 leet 
above the country to the S.W. and rises rather abruptly. Its general direction is from N.W. to S.E. and it is po.ssihic 
therefore that, there being so much more elevated ground to tlie north than to the south, there may be some deviation of 
the plumb-line in the former direction. So far as immediate surrouudingKS are concerned, the station is well placed, — 
G.P.L.C.] 

Geodetic Latitude of the Astronomical Station = 18® 29' 30" *75 

171. Karla ITill Station’ (No. L of the Biliispur Meridional Series, volume VI of the 
Account of the Operations ^c.) is situated in the lauds of the villa, i?c of Tant^apal which lies about 
2 5 miles N. ; pargana Ambi’a of the Bastar State. It is ou a well known hill of that name forming the 
highest of a series of undulations on the north hank of th(5 Indi’dvati. The pillar is solid and contains 
two marks, the upper 2’90 feet above the lower which is engraved on a block of stone imbedded in the 
foundation. The azimuths and distances of the circumj.acent villages arc; : — Dasapal 104°, miles 2*76 ; 
and Auli 241°, miles 3’37. The boundary between Jaipur and Bastar runs through the centre of the 
village of Auli which is thus partly subject to the jurisdiction of Jaipur and partly to that of Bastar. 

[The Astronomical Station is on a low hill in an undulating country, and is identical with the Trigonometrical 
Station. The Eastern Ghdts arc nearly 40 miles distant and might account for a local attraction of l'''totlic S.E. — e.a.t,] 

Geodetic Latitude of the Astronomical Station = 19'^ 12' 5" '98 

172. Kdrothol Hill Station (No. CIV of the Karachi Longitudinal Series, volume III of the 
Account of the Operations ^c.) is situated in the Karaclii Collectorate of Sind, on the highest part of a 
hill of tlie same name. The pillar is 3 feet high. 

[The Latitude pillar is SIOJ feet due cast of the Trigonometrical Station which is on the highest point of a 
small hill, 3 miles S.S.W. of Janabad Railway Station, N.W. Railway. A deflection of not more than 2" to the N.N.W. 
might be caused by the lower Baluchistan hills, the outer ranges of which are some 20 miles distant. — u.m.c.] 

Geodetic Latitude of the Astronomical Station = 24° 63' 46" ’69 

173. Kaulia Hill Station is situated on the extreme summit of the range known locally as 
Kaulia. This range forms part of the Kukani hill and lies due west of the Resident’s bungalow at Kukani. 
Tlie mark is about 3^ hours sharp walk from the Residency in Katmandu. The bearings of the adjacent 
places are N.W. corner of Prime Minister’s House (new) 324° 5', Katmandu Clock Tower 324° 15', 
Kukani Bungalow 90° 55', ^udhnath Pagoda 307° 65' and Rocko 12° 30'. A wooden peg, into the centre 
of which a nail has been driven, marks the site of observation. The mark has been covered with 
an old tin and surrounded by large rocks forming a cairn 6 feet in diameter and about 7 feet high. The 
position of the station was determined from observations to known peaks. 

Captain Wood’s “ Report on the Identification and Nomenclature of the Himalayan Peaks as seen 
from Katmandu, Nepal ” published in 1904, gives the geodetic co-ordinates of Kaulia as follows : — 

Latitude 27° 48' 68"-6 
, Longitude 85° 16' 47"‘9 

174. Khankharia Station (No.* LI of the Karachi Longitudinal Series, volume III of the 
Account of the Operations ^c.) is situated on a sand-hill If miles from Lelawa village, which is on the 
t^degraph line from Heesa to Umarkot. The station is in P^anpur State. The large village of Ninawa 
lies about 3^ miles to the N.E., and Baja village is distant about 2f miles. The station consists of a 
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id pillar of masonry 8 feet high, having five marks, one at its base, and the others 2, 0, 7 and 8 feet 
respectively above it. 

[The Astronomical Station is on the prime vertical and *10 feet west of the Trigonometrical Station. It is about 30 
miles from Deesa. The out-skirts of the Jeypore hill tracts are some 00 miles to the N.E. The country is one of undulat- 
ing sand-hills. There is no apparent local cause of deflection of the plumb-line at this station, — ii.m.c j 

Geodetic Latitude of the A<itronomical Station = 21^ 36' 56" '19 

• 

175. Khsinpisura Ilill Station (No. XXI of the Bombay Loncjitudinal Scries, volume XTI of 
the Account of the Operations ^c.) is situated in the lands of the villaf;oof Khad^aon, tdluka Shrif^onda 
of the Alimednagar district, on a hill about miles S.W. of the village of Ivlninijad. Tlio station 
consists of a solid pillar of masonry havinj? two mark-stones, one at the ground level and the other 
1 foot inches below it. The directions and distances of the circumjacent villages are : — Vadghula 
N., miles 2 ; Khadgaon E.N.E., miles 2 ; Bliangaon S.W., miles .3f ; and Dhorja W.S. W., miles 3|. 

[The Astronomical Station is coincident with the Trigonomolric.al Station. It is situated on a flat-topped hill which 
forms the eastern Hank of a pass through a range which runs rather irregularly to the N.W. A considerable spur runs 
out to the north, while to the south the fall is abrupt. Tlu; hills to the S.E. on the other side of the pass arc of much 
the same height. The level of the country is sorncwliat higher towards the north tti.an towards tlic south, and this to- 
gether with the spur to the north, mentioned above, may cause some deviation to the nortli. — g.p.L.c.] 

Geodetic Latitude of the Astronomical Station = 18“ 45' 30" "65 

170. Khirsar Ilill Station (No. XLIV of the Jodlipore Meridional Series, volume IVA of the 
Account of the Operations ^c.) is situated inth<; lands of the village of Khirsar in pargana Bungalof the 
Bickaneer territories. The hill slopes gently from the south and terminates abrujitly to the north 
being there 180 feet above the adjacent plain. The path from Dattoliar to Pungal runs south of the 
hill. The pillar, which is .surrounded by a platform of stones and saiid, is solid and 5T5 feet high 
with a foundation one foot deep, and has tlirec mark-.stones, one at the toj) of the foundation, a second 2'5'ii 
feet above it and the third 2 00 feet above the second, liush with the top of the pillar. The 
approximate directions and distances of tlie circumjacent villages are ; — Dattoliar S.W. by S., miles 
10‘05 ; Pungal E., miles 9'5 ; Bamra S., miles G nearly ; and Khirsar E. by S., miliis 3'37. 

[The hamlet of Khirsar, mentioned by Colonel Rogers in 1874, has disappciircd ; there was no village within a 
day’s march, and water had to be brought daily from Pungal, a distance of 11 miles, Pi'i-fcctly flat sandy desert; plumb- 
line unafEcctcd by hills. The Astronomical Station was coincident with the Trigonometrical Station. — s.o.B.] 

Geodetic Latitude of the Astronomical Station = 28° 21)' 40" -91 

' 177. Khori Tower Station (No. XCI of the Karachi Longitudinal Series, volume III ‘of the 

Account of the Operations ^c.) is situated iu the Hyderabad Colloctorate of Sind .at about 1 mile from 
the largest of the three villages after which it is named. The village of Kariana is distant 2^ miles, 
at an azimuth of 350°, and that of Rain 1-3 miles nearly duo N. The pillar is 15 feet high, and has 

five mark-stones imbedded in it, one at level of foundation, the others at 0, 12, 14 and 15 feet 

respectively above it. 

[The Latitude pillar is 106 feet due west of the Trigonometrical Station. It is situated on the Sind plain.s 5'r miles 
N.W. from Dadiih village. The Trigonometrical Station was in good condition in 1901. There is no apparent cause for 
any deflection of the plumb-line. — h..w.c.] 

Geodetic LatitiMe of the Astronomical Station = 25° 0' 31" 53 

178. Khunddbolo Hill Station (No. XLI of the East Coast Scries, volume VI of tlie Account 
of the Operations ^c.) is on the summit of the highest of the elevated and extensive hilly tract lying 
to the west of the Cliilka lake and dividing Oumsur from Bhdnpur. The hill on which the station is 
situated belongs partly to the former and partly to the latter ; the part whereon the station is, apjiertains 
to the village of Kordohdli in the Giimsur estate, district Ganjam. The country round is covered with 
heavy tree jungle and is very thinly populated ; such small hamlets as exist are inhabited chiefly by 
Khonds. The nearest village is Kalsuli in the Gumsur estate and it is distant about 10 miles to the 
north-west. The ascent which is long and easy, commences from the small village of Anpurna, dist.ant 
about 5 miles, N.E., and passes by the deserted Khond hamlet of Rdjan. The pillar is solid, and con- 
tains two marks, one at the upper surface and the other engraved on the rock in situ. 

[The Astronomical Station is on a hill over 3,000 feet high (the highest in the vicinity) known locally as Khundahaua. 
The surrounding country is broken bj> lower hills of various heights, their mass does not seem to predominate greatly in 
any particular direction. The mass of the hill itself lies mainly to the N.E. of the station^ and for this reason a deflection 
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of 2" to the N.E. itiight be expected. The best way to the station is from Balugaon railway station vid Banpur Pertanp 
and Atdiula. After Ankuia coolie transport is necessary and a small camping ground can be found miles beyond the 
forest guard hut at Kajan. The Latitude was observed at the Trigonometrical Station. — k.a.t.] 

Geodetic Latitude of the Astronomical Station =s 19'^ 51' 12" '90 

179. Kidarkanta Hill Station is a secondary station of the N.'W*. Himalaya Series {mde Synop* 
tioal volumo VII). Its position was re-determined in 1003 by special triangulation {vide Appendix No. 2 
of this volume). It is situated on the highest point of Kidarkanta hill on the watershed between the 
Tons and .Jumna valleys in the lands of the village Hurgaon (Tchri-Garhwdl), and is about | mile E. 
of the higher road from Onot and Bahshul to Shauro. It is about 3| miles N.N.E. of Our, miles 
E. of Lodnio and 3| miles S. of Shauro village. In 1903 the Astronomical Party marked the 
station by a circle and dot cut on the upper surface of a stone embedded centrally in a circular 
masonry pillar 3 feet in diameter and 2 feet high. Vertically below the upper mark, a similar mark 
was embedded below the pillar. The pillar was isolated in the usual manner from the surrounding plat- 
form, which was built up to the level of the upper surface of the pillar. The station is most easily approa- 
ched fi’om tho north, the best route being vid Chakrata, Mandali, Thadiar, Sendra Forest Bungalow, 
Naintwar Forest Bungalow (by Gainchra village) and Kidarkanta. 

[The Astronomical Station is .38 feet south and 32 feet east of the Trigonometrical Station. The station seems well 
placed as regards the mass bf the hill itself, and no local disturbance of the plumb-line of any importance need be 
expected. There is a small preponderance of mass to the south. — ii.m.c.] 

Geodetic Latitude of the Trigonometrical Station = 31° 1' 22" '09 

• Reduction to Astronomical Station = — 0 ‘38 


Geodetic Latitude of the Astronomical Station = 31 1 21 ’71 

180. Kistama Hill Station (No. XXXI of the Madras Meridional and Coast Series, volume XIH 

of the Account of the Operations Sfc.) is situated in tho lands of the village of Prahhagiripatnam, tdluk 
Atmakur, district Nellore. It is on the top of Kistama hill. Tho directions and distances of the circum- 
jacent villages are : — Prahhagiripatnam by N., mile ^; Navurii W.N.W., miles 5|; Bhattulapalle 

N.W. by N, miles ; and 'i'atiparti N. by E., miles Tho station consists of a platform of stones 
and earth enclosing a solid, circular and isolated pillar of masonry, 3^ feet in diameter in which arc two 
marks, one engraved on tho rock in silti and the other 2 6 feet above it and level with the upper surface of 
the 'pillar. 

[ThK Astronomical Station coincides with the Trigonometrical Station and is on the top of tlio eastern of two 
twin hills each about 350 feet above the surrounding country. The station is well placed over the centre of the hill mass. 
Tliere are isolated peaks both to north and sonthj varying from 11 miles to 80 miles distant, but no deviation in the 
meridian is to be expected on account of them, as the attraction in each direction should be nearly equal. A new road from 
Podalakur to Sangam is under construction and this runs within two miles of Kistama hill, for l^he last two miles there is 
no road. — g.p.l.c.] 

Geodetic Latitude of the Astronomical Station = J4° 27' 14" "56 

181. Kurseong Hill Station (a secondary station of the North-East Longitudinal Series) is 

situated on the Kurseong spur. The part of the spur on which it is situated is extremely narrow. 
The road from the Kurseong Railway Station going in a south-westerly direction towards Ambhuttia 
and Pankhabari Tea Estates passes alongside and to the nortli of the station. The station is about 
miles distant from the Railway Station of Kurseong. The bifurcation of roads, the one leading to 
Ambhuttia in a westerly direction, tho other lo Pankliabari in a southerly direction takes place about 
350 yards S.W. of the station. Tho Kurseong Church and Cemetery are about 600 yards N.E. of tho 
station. The pillar is cylindrical 3 feet in diameter and 2 feet high, the upper surface being flush with 
tho ground. There are two mark-stones, one vertically over tho other at an interval of about 2 feet. 
The mark-stones have engraved on them a dot and concentric circles. Tho upper mark-stone is on the 
surface of the platform. ' 

[The Latitude pillar is 485 feet due west of the Trigonometrical Station and is 113 feet lower in altitude. — b.h.c.] 
Geodetic Latitude of the Astronomical Station ss 26° 62' 5" * 56 

182 . ^ Lddimsir Tower Station (No. XVII of the Sutlej Series, volume IV of ‘the Account of 
the Operations ^c.) stands on the summit of one of a group of sand-hills in the desert east of 
Bahdwalpur. It is in the Bahdwalpur territory. Tho village from which the station takes its name is 
distant about f of a mile to the N.E. The pillar is perforated and has a mark-stone at the level of the 
ground floor. 
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(Perfectly flat sandy desert, plumb-line unaffected by hill8> The Latitude pillar was 600 feet due east of the 
Trigonometrical Station. — s.o.b.] 

Geodetic Latitude of the Astronomical Station = 29” 21' 41"'58 

183, Lambatach Hill Station is a secondary station of tho N.W. Himalaya Scries {vide Synop- 
tical volume VII). Its position was re-determined in 1903, {vide Appendix No. 2 of this volume). It is 
situated on the highest point of Lambatach hill, which lies N.E. of the junction of tho Pabar and Tons 
rivers, in the lands of tho village Manjni (Tehri-GarhwAl), about If miles N.W. of Deota Porest Bun- 
galow, 1 mile N.E, of Maijon and Lambatach Eorest Bungalow. In 1903 a circle and dot wore cut in 
a stone embedded in the upper surface of a masonry pillar 3 feet in diameter and one foot high. 'This 
dot was placed vertically over tho old mark defining Lambatach or Lambathiish of the secondary trian- 
gulation. The pillar is isolated in the usual manner from the surrounding platform. The easiest 
approach is vid Thadiar and Deota Eorest Bungalows. 

[The Astronomical Station is 82 feet Ij indies north and 1 foot 81 inches east of the Trigonometrical Station. 
There may be a slight local deflection of the plumb-line southwards, probably less than 1" in amount. — h.m.c.] 

Geodetic Latitude of the Trigonometrical Station = 31° 1' 7"'65 

Reduction to Astronomical Station = + 0 ’SI 


Geodetic Latitude of the Astronomical Station = 31 1 8 ’46 

184. Lingmdra (or Bdlaji-ka-pahdr) Hill Station (No. XVI of the Jabalpur Meridional Series, 
volume VI of the Account of the Operationn Sfc.) is in tho tahsil and thana of llampaili, and tho 
district of Balaghat, formerly called Boorha, of the Central Provinces, the head quarters of the district 
being 10 miles to the north-east. The station is situated on the southern edge, and not on tho highest 
part, of a long range of hills averaging 700 feet in height, and running east and Avest. To the immediate 
south of the range and J a mile distant are 5 conical hills 500 feet high. 

[To avoid essentially local attraction, which promised to be considerable at the Trigonometrical Station, 
the Astronomical Station was built 1812 yards due e.ast of tbe former, a site that was also cast of the centre 
of gravity of the Lingtnara range. 500 yards from the Astronomical Station in a N.N E. direction is a small 
hillock 70 feet high : a heavy range of mountains looms along the northern liorizou, 20 miles aw.ay, but tbe southern view 
is one unbroken plain. Tins Astronomical Station stands near the centre of a -small plateau about 30 feet above the general 
level of tlie ground to the north and south. A northerly attraction should be expected here ; tbe mountains to the N.N.W. 
and N N.E. arc shewn by the map to be more considerable than they ajipcar to the eye; there is nothing on 
the southern side to counteract them, and the whole tendency of the ground level from 20 miles uortli of the station to 20 
miles south of it is to slope downwards at 20 feet per mile. — s.g.b.] 

Geodetic Latitude of the Astronomical Station = 21° 43' 3" ’07 

185. LohAgara Tower Station (No. XLII of the Calcutta Meridioujil Series, volume VIII of tho 
Account of the Operations ^c.) stands about a mile E. of a small .stream called Nahara stream ; and 7 
miles S.W. of the large village of Dakkhin Batina on the high road from Dinajpur to Titalia, thsina 
Thakurgaon, pargana ShAlbtiri, district Dinajpur. Tho azimuths and perambulated distances of the 
circumjacent villages arc: — Lakkhipur 215° 56', mile 0‘73; Matrapur 27o 26', miles 1'30; Bdipur 344° 
40', mile 0'72 ; and Phakdampur 82° 20', mile O' 41. 

[The Latitude pillar is 42 feet cast of the Trigonometrical Station and 2 feet south of (h»8ame. Some 8 feet of the 
Trigonometrical masonry pillar remain in good preservation — covered by a mound of earth. No “half way” mark was 
to he found and as it was thought inexpedient to open up more of tho masonry pillar to get to the lower m.ark, the Latitude 
was referred to the centre of the square masonry pillar. It is very improbable that an error of as much as + 0"-005 
has been thus introduced into the value for the reduction to tlic Trigonometrical Station. — h.m c.] 

Geodetic Latitude of the Trigonometrical Station = 26° 2' 12" '04 

Reduction to Astronomical Station = — 0 '02 


Geodetic Latitude of the Astronomical Station = 26 2 12 '02 

186. Losalli Station (No. I of the Karachi Longitudinal Scries, volume III of the Account 
the Operations S/'c.) is situated in the SironJ district of the Tonk territory, 11 miles W. of Pagrani, 
and the same distance S.B. of Bara Losalli, on a gentle undulation of the high table-land Avhich rises 
immediately to the west of the Sironj valley. Some of the circumjacent villages with their directions 
and distances are as follows: — Manakheri N., 2'33 miles; Alinagar W., 0 85 mile; and Bogra S.E.,3 39 
miles. The pillar is solid, 14| feet high, and has the usual mark-stones at top and bottom, besides two 
intermediate ones at 6 and 10 feet respectively above the lower mark. 
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• [The Latitude pillar was to the west of the Trigonometrical Station and 60 feet from it. Its centre is practi- 
cally in the prime vertical. Losalli Station is situated 1,749 feet above mean sea-level and in tlie middle of the 
Kalianpur plateau, in perfectly flat {;rouud, which is slightly lower than the undulating country to the west. — o.p.l.c.] 

Geodetic Latitude of the Astruuumical Station = 24® 6' 19'^* 17 

187. Ltinki Hill Station (No. LXXI of tho Karachi Longitudinal Series, volume III of the 
Account of the Operations ^c.) is situated on a sand-hill in that portion of tho Thar, or Little-desej’t, apper- 
taining to Bluij. The village of Dadia is S.E. at about 2 miles, and that of Janji-kd-kua N.W. at about 
1*7 miles. The station consists of a solid pillar 3 feet Itigh, having three mark-stones, one at top, another 
at bottom and a third 2 feet above the latter. 

[The Astronomical Station is over the Trigonometric.al Station of the same name, the centre of the instrument being 
1 foot south of the Trigonometrical mark. The Trigonometrical Station is on the highest ridge of the locality and was 
found in good condition. — ri.M.c.] 

Geodetic Latitude of the Trigonometrical Station = 24° 58' 23" ’16 

Reduction to Astronomical Station = — 0 •()! 

Geodetic Latitude of the Astronomical Station = 24 58 23 ’15 


188. Madhupur (Modupur) Tower Station (No. XIV of tho Calcutta Meridional Series, 
volume VIII of the Account of the Operations ^c.) i.s situated immediately on tho right bank of the 
Jwalangi river and about a mile below its junction with the Bhairali; thdna Nauda, pargana Kulboria, 
district !^urshidabad. The azimuths and perambulated distances of the circumjacent villages arc : — Ma- 
dhupur (Indigo factory) 79° 3.5', mile 0 48 ; Madhupur 120° 47', miles 1’41 ; Bengapara 179° 59', 
miles 1-31 ; Puirpur 30-4° 29', miles 1-99 ; and Bclnagar 233° 47', mile O OS. The .station consists of a 
square tower of masonry 33'25 feet in height which has a mark-stone at bottom. 


[The Latitude pillar is in the prime vertic.al of the Trigonometrical Station and 492 • 9 feet east of the same. 
There is nothing visible to which local deflection of the plumb-line could be attributed. The country seems of uniform 
character for miles all around, — flat low lying, alluvial tracts, wooded or under cultivation. The Trigonometrical Station 
is in excellent preservation. — n..M.c ] 

Geotletic Latitude of the Astronomical Station = 23^' 56' 38" *97 


T89. ■ Madras Longitude Station {tide vohame IX of the Account of the Operations ^c.) 
was 66 feet due north from the axis of the Meridian Circle of the Madras ohseryatory, which latter 
point was fixed by triangulation and called Madras Observatory No. 2 s. in Synoptical Volume XXVII 
of the Madras Longitudinal Series. 

[The zenith telescope was set up on a small circular granite pillar originally erected by some officers of the 
U. S. Navy who were engaged on Electro-Telegraphic Longitude operations; it was on the same meridian as the Longitude 
Station of the Survey of India, and 41 feet 7^ inches north of it. The zenith sector pillar was 30 feet 7^ inches due east 
of the zenith telescope pillar. — s.o.ii ] 

Geodetic Latitude of the Longitude Station = 13° 4' .3"’75 

Reduction to Latitude Station = -I- 0 ’42 


Geodetic Latitude of the Latitude Station = 13 4 4 *17 

190. Mahadco Pokra Hill Station is situated in Central Nepal : the station is marked with a 
pile of stones 6 feet in diameter and 6 feet high. The position of the station was determined from obser- 
vations to known peaKS. 

Captain Wood’s ''Report on the Identification and Nomenclature of the Himalayan Peaks as seen 
from Katmandu, Nepal ” published in 1904, gives the geodetic co-ordinates of Malmdeo Pokra as follows : — 

Latitude 27° 41' 31"-6 
Longitude 86° 33' 47"-l. 

191. Majhdr Hill Station (No. XIV of the Budhon Meridional Series, volume VII of the 
Account of the Operations ^c.) is situated on the same elevated plateau as Gujara fort from which it is 
distant about 1^ miles due north : in the Gwalior State. The distances and directions of neighbouring 
places are : Jamruha fcg*t 2 miles, E.N.E. ; and Naugamo village 3’1 miles, E.S.E. The station consists 
of a solid pillar, liaving a mark-stone at its upper surface. 

[The Latitude pillar is 41 feet east of the site of the Trigonometrical Station. The original low tower and 
platform of which the Trigonometrical Station consisted, had fallen and about the year 1892 the platform was rebuilt by 
the local official to a height of about six feet. Some seven years later a small stone tower was built on the platform, in 
height some eight feet above the platform. The original top mark-stone which had fallen, is now, in 1902, to oe seen built 
into the side of the platform. The lower mark seems to have been destroyed as none was found. The Latitude pillar 
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cannot be more than 4 feet out of position however. The local visible masses are capable of producing a slight deflection 
of not more than 0"‘5 southwards. — h.m.c.] 

Ueodelic Latitude of the Astronomical Station = 2G° 6' 

192. Mai ITill Station, (No. LI of tlio Ea.st Coast Sorios, volume VI of the Accotmt of the 
Operations ^c.) is situated in the lands of tho village of Birirni on a low hill stretching about 15 miles, 
N.E. and. S.W. ; zamindari Maiidisa, district Ganjam. The bill originally belonged to Ankdpilli, but 
that village having been abandoned it was attached to Birinii. The village of Birimi lies E.N.K., 
distant about 1 mile and the sea-coast is about 15 miles E. The station consists of a solid pillar, 
having two marks, the upper 1'50 feet above the lower wliieh is engraved on the rock in aitil, 

[The Astronomical Station is on a hill nearly 500 feet high, or .‘h">0 feet above the surrounding plains. The country is 
interspersed with low hills. The local attraction of those in the immediate viciuity, including that on which the station 
stands, w'onld probably be a little N. by E , but there arc heavy masses of lulls, rising to nearly 5,000 feet about IG miles 
distant to N.W. A local attraction towards the N.W. should be c.\pccted accordingly. This is however neglecting any eflect 
which may he due to the fact that the sea-coast is within 2 mile.s in a S.E direction from the stutioii, the general direction 
of coast hue being N.E. to S.W. The Astronomical Station coincides with the Trigonometrical Station. — e.a.t.] 

Geodetic Latitude of the Astronomical Station = 18° 47' IG"' U7 

193. Mandvi Hill Station (No. XXXI of the Bombay Longitudinal Series, volume XII of tbe 
Account of the Operationn i^c.) is situated in tho lands of tbe village of Tikoua, taluka Povan INIaval, 
Bhor State. It is on a ridge of tho West(*rn Ghats and occupies the peak locally known as Miindvi : it 
is la miles W. of the village of Vaula whence there is a very docent jiath to the station, and l^- miles 
E. of Tikona hill fort which is connected noth it by a remarkable ridge about a mile in length along 
which there is a foot-path. Tlie station is at the N. end of the summit which rises precipitou.sly from 
all sides to a height of about 500 feet above the level of tbe high ridges of tho table-land. Tbe bill 
is composed generally of hard vesicular ba.salt; the lower part is of amygdaloid. The directions and 
distances of tho circumjacent villages arc: — Malaundi N.W. by N., mile 1 ; Kasig S.W. by W., miles 
11 ; Kolvari S,, miles ; and Audbali S.E. by E., miles If. The station consists of a solid pillar 
of masonry having two marks. 

[The Astronomical Station is coincident with the Trigonometric.al Station. Thi.s is situated at the summit of a coni- 
cal peak of the Western (xhats. Its height is 4,1 10 feet above sea-level, and about 2,200 feet aliove the surrouuding country. 
There are raouiitaius on every side and it is iiiipossihlc to foretell what their effect may he on tb< plumb-line ; so far as the 
more immediate surroundings are coiieerucd, an attraction to the south seems prohahle, as to the north the fall is very 
abrupt and there is a valley on this side about 4 miles wide, while to the south the hill extends, though at a low altitude, 
for a long way. — o.p.t.c.] 

Geodetic Latitude of the Astronomical Station = 18° 37' 51''^‘11 

194. Mooltan Longitude Station (;vide volume XV of tbe Account of the Operations ^'C.) is 
about 53 feet north and 102 feet cast of Mooltan Telegraph Office station, which is situated at the N.W. 
angle of tbe paka roof of tbe Government Tolegrapb Office. A circle and dot engraved on a stone 
let into tbe roof marks tho Tclograpb Office station. It is 2 83 feet from an arrow on the western 
parapet, 8’08 feet from the S.W. corner of the westerly of the two northern chimneys and 9 90 feet 
from the N.W. corner of tbe single central chimney. 

[Suleiman mountain peaks just visible to N.W. on very elear days : otherwise the whole country is flat. The 
Latitude Station was coincident with the Longitude Station. — 8 .(].b.J * 

Geodetic Latitude of the Latitude Station = 30° 10' 58*' ‘70 

196. Moulmein Longitude Station {vide volume X of the Account of the Operatiom §rc.) 
is on tbe meridian of the Mess House station, 10 0 feet south of it. In 1884 a marble slab 15 inches 
square with a circle and letters G. T. S. painted thereon was placed betwe<‘n the transit pillars. 

[The Latitude was observed from the Moulmein Longitude Station, the zenith telescope being plitced on the 
westernmost of the two Transit pillars. These pillars were found in sound condition. The adjacent building describ- 
ed in Volume X is no longer the Mess House of Moulmein Volunteer Rifles. It is a private dwelling hmu^. It is 
situated on the high ground of “ Battery Point In January 1905 there was no marble slab between the two transit 
pillars. — H.M.C.] • 

Geodetic Latitude of the Latitude Station =' 16° 29' 64" ‘62 

Note. — It will be found that the Geodetic Latitude of the Longitude Station as given in Volume X is I"- 87 in excess 
of the value adopted here. The Series of Triangulatiou following tbe Burma Coast emanates from the side Gojalia, 
XLIX — Tulamura L of the Eastern Frontier Series. The values of the length aud azimuth of this side wore adjusted 
in the simultaneous reduction of the North-East Quadrilateral and this adjustment has necessitated a recalculation o£ 
the triangulatiou in Burma. 
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196. NagarkhAna Hill Station (No. LXXI of the Burma Coast Series, Section 11^-23°) is 
situated on the westernmost rani'e in the Chittagong district known by the Muggs as the Hingliinoin 
Kaugc, and extending from the h’enny river on tlie north to the Karnaphuli on tlie south, the range 
runs in a direction N.W. and S.E. and is distant from the latter river about 4i miles. It is on 
eastern edge of the range, overhanging the plains about ^ mile distant from tlie village of Naseerabad 
at W. A large tank, the Sultan Bajubasta dargah is situated N.N.E. about | mile, and the Judge’s 
Kachahri in the civil station of Chittagong is distant 2'89G miles at an azimuth of 318° 58' 39"‘51. The 
station is in pargana Naseerabad, in tlulna and zillah Chittagong, and is marked by a masonry pillar 3 
feet high and 3|^ feet in diameter at top. The pillar contains 3 mark-stones, one at the top and the 
others 2 feet apart, the lowest being a foot below the surface of the hill. 

[The Latitude Station is 23 foot 2 inches cast of tlie Trifionometrical Station. — n.M.c.] 

Geodetic Latitude of the Astronomical Station = 22^* 22' .56" '38 

197. Naharmau Hill Station (No. VI of the Calcutta Longitudinal Series, volume VI of the 
Account of the Operations is situated witliin a ruined fort on a hill about half a mile S.E. of the 
village of that name; thana Gaurjhaiuar, tahsil Eehli, district Saugor. On the hill top, adjacent to the 
Trigonometrical Station, is a reservoir of water, known as Nilkantb Mabaraj’s tank, which is resorted to 
by pilgrims immediately after the setting in of the rains. The station consists of a solid pillar 2 feet 
higli, having two marks. 

[The Latitude pillar is 2010 feet west of the Trigonometrical Station. The azimuth of pillar from Trigonome- 
trical Station measured from north hy west is 89'’ .58' 3f>". The Naharmau hill lies slightly to N.E., while to N. N.W. 
and W. there are e.xtensive low lying tracts. 'I'o S.H. and S. is broken hilly country. No large masses are involved and 
the existence of more than a very small local attraction to south is not to be expected. — ii.m.c.] 

Geodetic Latitude of the Trigonometrical Station = 23° 30' 18" •14 

Reduction to Astronomical Station = + 0 01 


Geodetic Latitude of the Astronomical Station = 23 30 18 1.5 

198. Nialamari Hill Station (No. II of the Madras Meridional and Coast Series, volume 
XIII of the Account of the Operations SfC.) is situated in the lands of the village of Malkapuram, 
tdluk Nalgonda, Nizam’s territories. The azimuths and distances of the circumjacent villages are - 
Nialamari 251“ 57', miles 2'45 ; Chidalla 27° 34', miles 3 57; Malkapuram 277° T, miles i’97; and 
Sunayapet 136’ 25', miles 9‘8. The station consists of a platform enclosing a solid, circular and 
isolated pillar of masonry in which art; two marks, one engraved on the rock in situ and the other 2 feet 
above it on a stone imbedded flush with the upper surface of the pillar. 

[The Latitude pillar i.s built on the Trigonometrical Station. The hill on which the .station stands is very steep, 
about 500 feet high and may be best described as one vast granite rock. There is a small hill due north about ^ mile off 
and two others N. by W. distant and 2 miles respectively and a considerable mass of hills N.N.W'. distant 3 miles. 
There is a small hill due south distant 2 miles. All these hills are bare rocks. There is probably a small amount of nor- 
thern local attraction. — j.e.] 

Geodetic Latitude of the Astronomical Station = 17“ 1' 33" ‘63 

199. Nitali Hill Station (No. X of the Bombay Longitudinal Series, volume XII of the 
Account of the Operations ^c.) is situated in the lands of the village of Nitali, district Naldurg, 
Nizam’s territories. It lies on a hillock, 1 .J miles N.N.W. of Nitali, and miles W. of Andura village. 
The direction.s and distances of the circumjacent villages are : — Koand N.E., miles 2 ; Sumb W. by N., 
miles If; Javoti S.W. by W., miles 2§; and Bdla E.N.E., miles l-l. The station consists of a perforated 
pillar of masonry, having two marks, one at the bottom and the other at its upper surface. 

[The Latitude Station is coincident with the Trigonometrical Station. It is situated on a low stony hillock in 
the midst of a large and slightly undulating plain. No hill of any importance is in sight so that there is no reason to 
suspect any deviation of the plumb-line. - o.p.l.c.] 

Geodetic Latitude of the Astronomical Station = 18° 17' 7"- 16 

200. Ongole Hill Station (No. XVIII of the Madras Meridional and Coast Series, volume XIII 
of the Account of the Operations ^c.) is situated in the lands of the town of Ongole, tdluk Ongole, 
district Nellore. It is on a low hill about 200 feet in height, lying immediately W.S.W. of the teluk 
town of Ongole, and f of a mile W. of the road from Nellore to Ongole. The directions and 
distances of the circumjacent villages are : — Anavaripud E.S.E., mile 1 ; Ferana Mitta N.W., miles 34 ; 
Mdmidipdlem S.S.W., mile I ; and Guddalaguntapdlem N.W,, mile i. The station consists of a platform 
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enclosing a soli^, circular and isolated pillar of masoni*y 3^ feet in diameter in which are two marks, 
one engraved on the rock in sUtl and the other 2 feet above it on a stone imbedded flush with the upper 
surface of the pillar. 

[The Aatronomical Station is coincident with the Trigonoraetriral Station and situated on the top of the nortlicrn of 
two small liills whicli lie to the south-west of the large town of Ongoh* and about half a mile from it. Owing to the pre- 
sence of this hill to tlic south, the station is not a very good one, and it would have been preferable to select a station in 
the prime, vertical, hut no suitable spot could he found and so the old station was adhered to. The hill is about 800 feet 
higher than the surrounding country winch is very flat. It is very rocky and is difficult to pitch tents on. Ongole is a 
largo native town through which the mam road to Hyderabad passes — o.p.l c.] 

Geodetic Latitude of the Astronomical Station =' 15^ 29' 5()"*85 

201. Oriu Uill Station is situated on a small iflntcaii ; it is 200 yards S.W. of the Rest-house, 
and 1 mile S.S.W. of Guru Sikkar Hill Station (No. XLll of the Karachi Longitudinal Sericjs, volume 
III of the Acamnt of the Openttiona 

[The position of Oria h.s. was fixed by secondary triangulatiou, specially executed for the pur[)ose. The original 
intention of the ol)serv(T was to observe from Guru Sikkar, hut a landslip hail destroyed the [lath, and il was not possible 
without great expense to take thi^ heavy Zenith Sector to the peak. It is intended iii the future to observe with the Zenith 
Telescope at several stations situated oii a s(*etioii through Mount Ahn : ol these stations Guru Sikkar and Ona will form 
two The Latitude Station was originally misnamed Giirii Sikkar, hut in view of its great distanei* from tlie lh n»en»al Sta- 
tion of that name, and of the prospect of latitude observations being taken in the niair future at (iiirii Sikkar itsidf, it has 
been considered advisable to rename it Oria. — s o.ii.] * 

Giiru Sikkar Hill Station is situated on the highest pinnacle of Mount Ahii, in the territories of the K;io of 
Sirohi, in Hajputana. The small rock temple of Guru Sikkar, a re-vort of pilgrims from all parts of India, adjoins tht 
station platform towards tlie S.W The station consists of a solid pillar of masonry having a mark-stone at its upper 
surface and another engraved on the rock in sitiL 

Geodetic Latitude of the Astronomical Station at Oria = 24° 37' 50" *96 


202. Parampudi Hill Station (No. LX of the Madras Mi'ridional and Coast Scries, volume XIII 
of the Account of the Operations is sitnat(‘d in the lands of tju* village of Paranipiidi, Liliik Yerna- 
gudein, district Godavari. It is on a low hill about t miles W. by N. of the largo village of Ganapava- 
ram, the same distance E. of Jidagnmilli, and 5 miles N. of tlu^ large village of I'adnvayi. The directions 
and distances of tin*, cireutnjaeent villages arc: — H/imanapalcin AV'.S.W., milcs2-2-; ViraehCttigudcm S.W. 
by W., miles 1^-; Ganganagudeiii S.E. by S., miles 2|-; HantuguJcin E. by 8., miles 2}; and Nar- 
napuram N.E. by N., miles IJ. The station consists of a platform of stones aufl I'arth enclosing a solid, 
circular, and isolated pillar of masonry in which are two marks, one engraved on the rock in situ and 
the other 2^ feet above it on a stone imbedded flush with the upper surface of the ])illar. 


, [The Astronomical Station is identical with the Trigoiiometneal Station. 1’his is situated at the highest point of a 

small rising ground of insignificant height. There is nothing to lead to the anticipatiun of any deviation of the plumb- 
line. — o.r.L.c ] 

Geodetic Latitude of the Astronomical Station = 17° 12' 38" 28 


203. Pathaidi ToAver Station (No. XIX of the Bilaspur ]\lcridional Stories, volunu‘ VI of the 
Account of the Operations ^c.) is situated on rising ground 017 mile E.N.E. of the dc'serliHl village of 
Pathaidi, pargana Ratanpur, district Bilaspur of the Cmitral Provinces. The azimuths and disiaaces 
of the following villages are: — Kt'onthara 170^ 10', miles 170; and Kari 207 ' *10', miles l‘Sb. The 
station consists of a ptu’foratcd jjillar of masonry 25-13 feet high, having a mark-stone in the ground 
floor and another 2 feet below. 

[Pathdidi is a tower station ; the. masonry core, was found intact, hut the outer mud nuisonry has long since, 
collapsed into a shapeless mound which envelopes the tower for half its height. Tlieic was no cause to expect any local 
attraction. The Latitude pillar w\as erected 318 5 feet to tiu' west of the Trigonometrical Station and was found to be 1*5 
feet south of its proper position in the prime vertical. — k at] 


Geodetic Latitude of the Trigonometrical Station 

i=. 21° 

18' 

iti" 

•97 

Reduction to Astronomical Station 


- 

0 
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Geodetic Latitude of the Astronomical Station 
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4« 

43 
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204. Patna Tower Station (No. XV of the East Coast Scries, volume VI of the Acrotait of the 
Operations ^o\) is situated on the left bank of the Subariiarekha riviTat the nortberii extremity of the 
village of Patna in pargana Jellasore, district Balasore. The Baptist Mission Chapel is 100 yards 
80uth«*W08t of the station. The azimuths and perambulated distances of the circumjacent villages 
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are Sdkdiikliia 123^ 28', mile 0*908; Bhelbaria 172^ 24', mile 0*432 ; Cbakharia 209^.41', mile 0*762 ; 
Bagawflli 257° 55', mile 0*566 and*Balampur 367° 7', mile 0*464. The tower is solid, 36’60 feet high, and 
has a central pillar of masonry, isolated from the ground level upwards, in which the mark-stones have 
been placed. 

[The station is by the road about H miles from Jellasore Eailway Station ; 50 yards to the north of it flows the 
Subarnarekha river, flowing at this point roughly from E. to W. The kachcha portion of the tower is in ruins, but the paka 
core appears intact, and the upper mark-stone uninjured. The Latitude pillar is 40 feet 9 'inches due west of theTrigorjo- 
metrical Station. There are no hills in the vicinity to cause local attraction ; the effect of the channel of the Subarnarekha, 
which is here "some 400 yards broad with its bed 20 feet to 30 feet lower than the surrounding country, would probably 
he nearly balanced by the fact that the country is falling imperceptibly to the south. No local attraction should be 
anticipated accordingly. The sea is nearly 20 miles distant in a S.S.E. direction — b.a.t.] 

Geodetic Latitude of the Astronomical Station = 21® 47' 20'^' 83 

206. Phallut Hill Station (a secondary station of the North-East Longitudinal Series) is situated 
on the watershed boundary between British Sikkim and Nepal; Pillar No. 1 of the series of pillars 
defining the said boundary is about 30 feet to the north of the station. This boundary pillar is the tri- 
junction point of British Sikkim, Independent Sikkim and Nepal. The Traveller’s Bungalow lies S.E. 
of the station at a distance of about 1160 feet measured horizontally. The frontier road terminates 
about 60 feet north of the station. 

[The Trigonometrical mark had been .destroyed and all traces of the pillar removed. The description given of 
the station say.s that it was about 30 feet^^ south of Boundary Pillar No. 1 of the Sikkim-Nepal Boundary. 
The highest point on the hill is this distance south of the Boundary Pillar, and as the ridge here is very sharp and runs 
roughly S.E. to N.W., there is little doubt as to where the station originally was ; on tins .spot was found the usual 
Bhutia cairn and prayer flags. The position of this reclaimed point cannot be mortj than 1 foot north or south of the 
original mark. The Astronomical Station is 97*8 feet south and 88*3 feet east of the assumed point. The azimuth and 
distance of Boundary Pillar No. 1 from the Astronomical Station are 144® 0' (from S. by W.) and 160 • 6 feet respectively. — 

U.M.C.] 

Geodetic Latitude of the Trigonometrical Station = 27® 12' 41" *83 

Reduction to Astronomical Station = — 0 * 97 


Geodetic Latitude of the Astronomical Station = 27 12 40 *86 

206. Pirmulo Hill Station (No. V of the Bider Longitudinal Series, volume VI of the 
Account of the Operations ^c,) is situated on a rock 10 feet high on a hill within the lands of the 
village of Wadapaili, pargana T\ipron, Zilla Mcdak of the Nizam’s territories. A road from Wjidapaili 
village leads to the station. The hearings and estimated distances of tlie circumjacent villages are : — 
Wadapaili W.S.W., miles 1*3; Rdmardm N. by W., miles 2; Girpaili E. S.E. , miles 2*3. The station 
consists of a solid pillar having two marks, the upper 1*13 feet above the lower, which was found deeply 
engraved on the rock in sitii and adopted for the station. 

[The Trigonometrical Station of this name being unsuitable for the observations, a new station was selected to 
the east. The azimuth of this station from the original one is 270® 32' .56'*' and the horizontal distance between the two 
1460*5 feet. Hence the Astronomical Station is 13 *99 feet south of the Trigonometrical Station. There is a small hill to 
the north, the highest point being about 350 yards distant and 150 feet above it. The mass of the hill is small but being so 
close may have some slight effect on the plumb-line. — o.p.l.c.] 

Geodetic Latitude of the Trigonometrical Station = 17® 53' 2" *95 

•Reduction to Astronomical Station == — 0 *14 


Geodetic Latitude of the Astronomical Station =? 17 53 2 *81 

207. Prome Longitude Station {vide volume X of the Account of the Operations ^c.) is 105*3 
feet due east of Prome Club s., and about 120 feet south-east of the Prome Club and Reading Room. 

[The Latitude Station is 71 feet 2 inches north and 2 feet east of the Longitude Station. The old Reading 
Room appears to have been moved to make way for the buildings of the Pumping Station. Prome Club s. is described 
as being 120 feet south-east of the Prome Reading Room. The present Club and Reading Room lies midway between 
the Longitude and Club Stations, which are no longer intervisible. The Longitude Station is marked by a marble slab in 
the surface of the concrete«tennis court of the Club. The Club Station is in good condition. — h.m.c.] 

Geodetic Latitude of the Longitude Station = 18® 49' 13" *47 

Reduction to Latitude Station 53 = 4* 0 *71 


Geodetic Latitude of the Latitude Station =■ 18 49 14 *18 
Note . — It will be found that the Geodetic Latitude of the Longitude Station as given in Volume X is 1"* 65 m excess 
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of the value adopted here. The Series of Triangulation following the Burma Coast emanates from the side 
Gojalia, XL IX — Tulamura, L of the Eastern Frontier Series. The values of the length and azimuth of this side were 
adjusted in the simultaneous reduction of the North-East Quadrilateral and this adjustment has necessitated a recal- 
culation of the triangulation in Burma. 

208. Quetta Telegraph Office Station is a station of the Quetta Secondary Series which 
emanates from the Great Indus Series. It is situated in the com]XJiind of the house occupied by the 
Deputy ^perintendent of Telegraphs, Quetta Division, and lies between the house and an out-office 
east of the house. It is 58*33 feet from the S.E. corner of the house, and 66*5 feet from the south 
corner of the out-office. The station consists of a platform enclosing a circular, isolated pillar of masonry 
having a wooden peg in its centre with two linos cut on it. 

[The Latitude Station is coincident with the Quetta 'fclegraph Office Station, which is 22*25 feet west and 8*08 
feet north of the Quetta Longitude Station {vide volume XV of th(j Accoufit of ike Operations ^c.)] 

Geodetic Latitude of the Latitude Station = IT 57^*37 

209. Raj pur Latitude Station is situated about the centre of the small level field immediately 
to the east of the ruined bungalow known as Seal’s Kothi which stands just to the east of tlie upper 
end of the Rajpur Bazar. It consists of a circular masonry pillar 3 feet in diameter and 2 feet (5 inches 
in height, its U[)per surface level with the ground. 

[The Latitude Station was connected by secondary triangulation with Kulh^in s. and Rajpur h s , secondary 
stations of the North-East Longitudinal and Great Arc Meridional Series, Section respectively. For the purposes 

of triaugulation a point was selected 10 feet south and 9 inches west of 'the centre of the Latitude pillar, — o.p.l.c.] 

Geodetic Latitude of the Trigonometrical Station == 30° 23' 56'^ *(57 

Reduction to the Latitude Station = -f* 0 *16 


Geodetic Latitude of the Latitude Station = 30 23 56 *83 

210. Rajuli (or Karoba-ka-Dungar) Ilill Station (No. XXX of the Jabalpur Meridional Series, 
volume VI of the Account of the Operations ^c.) is situated in the lands of the village of Balarpur, 
talisil Mill, district Chanda. The station consists of a solid pillar of masonry 9 feet liigh, having at 
least two mark-stones, the distance between which is not known. 

[The Astronomical Station was built over the mark-stone of the Trigonometrical Station. It is situated on the 
highest part of a small hill, 400 feet liigh. To the immediate north are two more similar hills but not so large, the 
three together forming one small range 2 miles iu length. The horizon from west to south-west is broken by a small 
cluster of low hills, 7 or 8 miles distant : with the exception of these and a few detached hillocks 100 to 200 feet high 
scattered about to the north, the entire field of view is one unbroken plain, studded in every direction with tanks The 
Astronomical Station is slightly north of the centre of gravity ol the Rajuli IIill itself. The surrounding hillock.s are so 
small and low, that their effect on the plumb-line must be inappreciable: the ground however has a very constant fall 
from north to south. This station should be a suitable ouc for Latitude observations, and the amount of local attractiou 
is insignificant. — s.o.b.J 

Geodetic Latitude of the Astronomical Station = 20° 12' 55'' *45 

211. Ramai IIill Station (No. XXXIII of the Bilaspiir Mcridiohal Series, volume VI of the 
Account of the Operations is situated in tht^ lands of the village of Ameti; zaminduri Fingeshwar, 
district Raipur of the Central Provinces. It stands on a small detached flat hill, situated in the midst 
of a low densely wooded mass of hills, lying north and south, overlooking the plains to the west eiilled the 
Ramai- Pat. The azimuths and estimated distances of the circumjacent villages are : — Sorid 10^ 
miles 1*5 ; Nawapdra 310^ 66', miles 1*75 ; and Ameti 323® 20', miles 1*6. Tlio station consists of a solid 
pillar of masonry having two marks, the upper 4*00 feet above tlie lower which is engraved on the rock 
in situ, 

[Ramai Hill Station is on the southern end of a steep flat-topped hill rising to a height of about 450 feet above 
the surrounding plain ; there is no visible cause for a marked local attraction in any particular direction. The Astronomical 
Station is identical with the Trigonometrical Station. — e.a.t.] 

, Geodetic Latitude of the Astronomical Station = 20° 56' 51"^ *47 

212. Rdmgir Hill Station (No. XIV of tlio Bider Longitudinal Series, volume VI of the 
Account of the Operations 8(rt.) is situated in the jdgir of Fakinin Miilk (son-in-law of the Nawdb 
Saldr Jang) in the Hyderabad States, and has been, built on the site of an old platform supposed to be 
ColoneLLambton’s “ Bamgeer It is in the middle of a flat-topped conspicuous range with very 
pieoipitotts approaches. From about half a mile to the east of the station the hill is extensively 
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fortified and the Tvorks are on a most stupendous scale. The village of Rdnigir lies about 5 miles E. 
The station consists of a solid pillar of masonry 8’25 feet high, having at least two marks, the distance 
between which is not known. 

[The Latitude pillar is built on the Trigonometrical Station, situated on the plateau on which the ruins of the fort 
of Rftmgir stand. The particular part of the plateau on which the station is Imilt runs N.W. and S.E. and there is appa* 
renily as much to the north as to the .south. To the north there are no hills of any description ; but to the south as far as 
the eye can reach, some 50 miles, there is a succession of hills and hillocks of -all descriptions dotted about. There is 
probably some southern local attraction.— j.e.] 

Geodetic Latitude of the Astronomical Station = 18'^ 35' 20" '12 

213. Eanjitgarli Tower Station (No. XCV of the Giirhagarli Meridional Series, volume IV of 
the Account of the Operations ^v.) is built in the old fort of that name, close to the road from Sialkot 
to Chaprar and Jummoo, and distant about 7 miles from station of Sialkot; zilla, pargana and thiina of 
Siulkot. The pillar is perforated and 20 5 feet high. It lias a mark-stone at tlio ground floor. 

[The Astronomical Station is 299^ feet west and 1‘48 feet north of the Trigonometrical Station. The latter is 
situated on a mound, which forms part of the ohl fort pf llaiijitgarli, J th of a mile E.N.E. of the village of Khainpur. 
'I’liis village is 7 miles from Sialkot on tlic Jummoo Chapi^ road. A large northerly deflection of the plumb-line, perhaps 
10'’', might be c.\pccted due to tlio lliinalayau masses some 4U niile,s to the N. — ii.m.c.] 

Geodetic Latitude of the Trigonometrical Station = 32^ 35' ]2"’1() 

Reduction to Astronomical Station = + 0 ‘Ol 


Geodetic Latitude of the Astronomical Station = 32 35 1 2 • 1 1 

214. Rawal Hill Station (No. LIX of the East Coast Series, volume VI of the Account of 
the Operations See.) is situated on a low hill about 1 mile S.AV. of the largo village of Gdngava in thana 
Palkonda, tdluk Pdrvatipur, district Vizagapatam. The iioarest villages arii Sitiidipurani at the nortliom 
base of the hill and lldwalsa at the southern base. The station consists of a solid pillar liaving two marks, 
the upper 1'75 feet above the lower Avhich is engraved on the rock in situ. 

[The Astronomical Station is on a group of hills rnnniiig E. and W. It is at a height of (500 feet above the .surround- 
ing plain (this was measured with 6'' theodolite from a 10 chain bu.se). The lo(!iil attractions of tlie range of hills on which 
the pillar stands would appear to cancel, buttliis is a diflicult thing to estimate. There are hills all round except to the E. 
and S.E. The masses of the Eastern Ghiita lying 30 miles \V. and 10 miles N. should exert a W.N. VV. attraction, but there 
is a considerable mass of hills 15 miles N.E., and a few small hills to the S., 8 miles distant. On the whole a probable 
attraction of G" N. should be considered. Tlie Astronomical Station coincides with tlie Trigonometrical Station. — e.a.t.] 

Geodetic Latitude of the A.strouontiea1 Station = 18'' 32' 9" ’22 

215. Rojhra Hill Station (No. LXXV of the Karachi Longitudinal Series, volume 111 of the 
Account of the Operations ^c.) was situatc-d on a sand-hill in tliat part of the Thar, or Little-desert, 
appertaining to Bhuj. The village of Parhira is distant about 3| miles to the N.N.W. 

[The Latitude pillar is 28 feet due east of the remains of the Trigonometrical Station of the same name. The 
latter had disappeared entirely in 1900 and it was only by digging cxtcn-sively that the remains of the foundations were 
found 4 feet below the surfuee. The centre of these foundations was adopted as tlie Trigonometrical Station. — h.m.c.] 

Geodetic Latitude of the A.stronoiiiical Station = 24“ 57' 26" *28 

216. SaUrnpur Tower Station (No. XXVI of the Budhon Meridional Series, volume VII of the 
Account of the Operations ^e.) is situated on the crest of a mound (about 20 feet in lieiffht) distant 
600 yards west of the small village of Salimpur : thana and tahsil KAsganj, pargana Bilram, district Etah. 
The distances and directioms of the surrounding villages are : — Badampur 0 9 mile, E.S.E. ; Nardinpur 
0-5 mile, S. ; Kutubpur 1'2 miles, N.W. ; and Hharainpur 1'3 miles, N.E. by N. The station consists of 
a tower, of sun-dried bricks and mud cement, 48 feet high and 13 feet square at top, having a central 
hollow core of burnt bricks ; it has a mark-stone at 1 foot below the ground floor. 

[The Latitude pillar was situated 1222 feet west of the Trigonometrical Station. The azimuth of the latter 
from the former was 270“ 0' 20", so that the latitudes of the two points may be considered identical. — o.p.l.c.] 

Oeodctic Latitude of the Astronomical Station = 27° 46' 36" ’46 

217. Samdari Hill Station (No. VII of the .Todhpore Meridional Series, volume IVA of the 
Account of the Operations i^c.) is situated on a small isolated, irregularly shaped hill locally named 
Matalalasi, on the north bank of the river Ldni and close to the large village of Samdari, in tdluk Siwdna 
of the Jodhpur territories. The assimuths and distances of the circumjacent villages are: — Devalihari 
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66® miles !• 7 ; Mokrundi 180®, miles 2 25 ; Dcopura 213°, miles 2’1 ; and Kamdwas 335°, miles 2-0. The 
pillar, which is surrounded by a platform, is solid and contains three marks, one in the foundation, 2 feet 
below the ground, another flush with the hill top and the third on the surface of the pillar ; the 
difference of heights between the upper and lower marks is 3'13 feet. 

[The Astronomical Station is built on the prime vertical of the Trigonometrical Station, and about 600 yards 
west of th« latter. The southern horizon is broken by a rocky range, but this is not sufficiently large to affect the plumb- 
line at Samdari sensibly. The nearest range is south-west ratlier than sontli Due soiitli is a lull some 20 miles distant, 

and to the S.K. are a few scattered hills. The northern horizon is free from lulls. There is thus no apparent cause for 

any appreciable deflection of the plumb-line. — s.o.b.] 

Geodetic Latitude of the Astronomical Station = 27 )° 48' 59" ‘55 

218. Sdnjib Ilill Station (No. XLI of the Eider Longitudinal Scries, volume VI of the 
Account of the Operations ^c.) is situated in the estate of the Jldja of T’ratla, taluk Golgontla, district 
Vizagapatam. It is on the summit of a high and conspicuous hill so named, tlu* most elevated of the 
group or range running parallel with the coast, of which it forms a jiart. The sea is about 10 miles 
from tlie station. The largo village of Ural la, the residence of the llaja, lies about 3 miles N. and 
Gotiara, near which the ascent commences, is 2milosE.N.B. The station consists of a solid pillar, having 
two marks, the upper 1‘50 feet above the lower. 

[The Astronomical Station is identical with the Trigonometrical Station. This is situated at tlio top of a lofty lull 
2000 feet from base to summit. 'I'liis hill is one of the l^ighe^t points of the range Mhich runs nearly N.K and S.'W. parallel 
to the coast. As there arc large masses of hills on all sides except the west it is impossible to .say what the resultant effect 
on the pliimb-liuc is likely to be — o p i,.c ] 

Geodetic Latitude of the Astronomical Station = 17° 31' 18" 'OH 

219. Sankrao Tower Station (No. XXVIII of the Budhon Meridional Series, volume VII of the 
Account of the Operations Sfc.) is situated on the site, of an old fort on a high spur of the bank which 
bounds the southern edge of the Khddar or low lands of tlio Gaiige.s, and stands close to the we.st side 
of the village of Sankrao which is less than half a mile from the south hank of the old bed of that river; 
talisil Atrauli, pargana Gangiri, district Aligarh. The distances and directions of the surrounding villages 
are: — Eustamnala 1*1 miles, W. by N. ; Mohkampur 1’2 miles, S.S.E. ; and Sikri IT miles, E. by S. 
The station consists of a tower of burnt bricks and mud cement, 37 3 feet high and 14 feet in diameter 
at top, having a central hollow core of masonry ; it has a mark-stone at 1 loot below the ground floor. 

[The Latitude pillar was situated 1215 feet west of the Trigonometneal Station. The azimuth of the latter from 
the former w'as 270° 2' 15", so that the Latitude pillar was 0'82 foot north of the prime vertical of the Trigotioiuetrical 
Station. — o.p.l.c.J 


(reodctic Latitude of the Triji^onomctrieal Station 


o 

GC 

2' 

28" 

•99 

Reduction to Astronomical Station 

— 


4- 

0 

•01 

Geodetic Latitude of the Astronomical Station 

=: 

28 

2 

29 

•00 


220. Sarey Khan Latitude Station is situated | mile S.IV. of Sarandi Pat Ilill Station (No. XI 
of the Jabalpur Meridional Series, volume VI of tin* Acronnt of the Operations and ni'ar the 
village of Sarcy Khan, thana Gour-Jhola, tahsil and district Seoni. The village of Sarandi Pat lies 
about 1.^ miles N.N.E. and that of Chilki about 1 mile north. The station con.?ists of a brick pillar, 
having two marks Its position was fixed by socomlary triangulation specially executed for the purpose. 

[This Astronomical Station was formerly called Sarandi Pat, but as it is situated some distance from the Trigonome- 
trical Station of that name it has liecn considered advisable to reimme it Sarcy Klian. Tlic Astronomical Station is 
identical with the Trigonometrical Station of the sjiceial secondary triaiigulation — s o.ii.J 

Geodetic Latitude of the Astronomical Station = 22° 12' 55"‘G1 

221. Sarkdra Tower Station (No. XLV of the Budhon Meridional Series, volume VII of tho 
Account of the Operations See.) is situated close to the high road from Hardwdr to Moradahad, and 
distant about 0'6 mile S.S.E. of the village of Sarkilra, tahsil Bhdmpur, pajrgana Shorkot, district 
Bijnor. The distances and directions of the surrounding villages are : — Ba.imul 0'3 mile, S.S.E. ; Nasirpur 
Bhunwari 1’3 miles, W.S.W. ; and Salimpur Sarai 0'8 mile, S. by W, The station consists of a tower 
of unbnrnt bricks and mud cement, 14 feet in diameter at top, enclosing a central solid pillar of masonry 
16*3 feet high ; it has a mark-stono at summit. 

[The Latitude pillar was situated 1702 feet east of the Trigonometrical Station on an azimuth of 270° 1' 33", it 
IS therefore 0*77 foot south of the latter.-»«.F.i<.c.] 
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Geodetic liatitucle oE the Trigonometrical Station = 29° 15' 46'*'’92 

Keduetiou to Astronomical Station = — 0 *01 


Geodetic Latitude oE the Astronomical Station = 29 15 46 ’91 

222. Saugor Hill Station (No. V of the Calcutta Longitudinal Series, vohime VI of the jiccount 
of the Operations c^v.) is situated on the Bhunria hill about half a mile duo oast of Saugor. jail and 
immediately above the old mint. The station consists of a solid pillar 2 feet high, having two marks. 

[The Latitude pillar i.s 39 '5 feet due cast of the Trigonometrical Station. Immediately to the north and west extends 
the hollow in which Saugor lies, .some GOO feet below the general level of the tops of the surrounding hills. To the .south 
and east runs the ridge which contains tlie flat-topped hill. This ridge e.xtcnda for al)ont 1 mile eastwards before the mass 
merges gradually in the plain, and for some 2^ miles southwards. The country in the immediate neighbourhood would 
lead one to expect a small southerly deflection of the plumb-line not exceeding 0" 5. — h.m.c.] 

Geodetic Latitude of the Astronomical Station = 23” 49' 48^*07 

223. Senchal Hill Station (a secondary station of the North-East Tiongitudinal Series) is situated 
about 7 miles south of Harjeoliug, and about f of a mile S.E. of Majling-jotig (Tiger Hill), west of 
and below which is the old cantonment of Scnchal. The approach to the station is from Jor-Bungalow, 
whence a road has been cut to Tiger Hill, and from the latter a pathxvay is followed to the station. 
The station is identical with Sir A. S. Waugh’s point pertaining to the North-East Longitudinal Series. 
It consists of a paka pillar 3 feet in diameter, surrounded by a„platforra of stones 4 feet high. 

[The Ijatitudc ob.servatiom* were taken from the Trigonometrical Station. The station is situated well over the 
centre of the hill ; J of a mile to the north is Tiger Hill, the mass of which is balanced to a great extent by other masses 
to the south. Beyond and north of 'I'iger Hill the ground falls rapidly to the Rangit valley. This defleieacy of mass is 
balanced by the fall to the plains on the south of the station. Considering only the masses within 10 miles radius of the 
station, there should be only a very small <lefleetiou of the plumb-line, perhaps as much as 1 " and that to the south. 
The deflection in the prime vertical should be small .and to the ea.st.' — h.m.c.] 

Geodetic Latitude of the Astronomical Station = 26” 59' 8" ‘25 

224. Siliguri Station (a secondary station of the North-East Longitudinal Series) is situated to 
the west of the Caragola-Darjeeling road and at the angle where it branches off to Pankhahari. 

[The Astronomical Station consist-s of an isolated circular masonry pillar 3 feet in diameter and whose top is flush 
with the ground surface. It i.s 1*7 feet <luc cast of Siliguri Trigonometrical Station. The Trigonometrical pillar was not 
found in very good condition and w.as therefore carefully rebuilt. — h.m.c.] 

Geodetic Latitude of the Astronomical Station = 26° 41' 40^'37 

225. Singawaram Hill Station (No. XXIII of tire Bider lAongitudinal Series, volume VI of the 
Account of the Operations ^c.) is on an isolated hill about 1 milo N.E. of the village of Gattuguram, 
within the lands of which it is situated, tdluk Bhadrachalam, district Upper Godavari of the Central 
Provinces. A road to the station was made from the village of Gattuguram. The directions and 
distances of the circumjacent villages are : — Bhandargdram W., miles 1'5 ; Singawaram N., miles 2 ; 
and Bhadrachalam (city) S.W. by S., miles Oi). The station consists of a solid pillar, having two marks, 
the upper 3 '88 feet above the lower which is engraved on a stone built into the foundation. 

[The Astronomical Station is identical with the Trigonometrical Station. This is situated on an isolated hill of 
considerable height, about 500 feet. The station is considerably to the north of the centre of the hill, which is likely 
therefore to cause some deviation to the south in the plumb-line. In other respects th^re is no cause to anticipate any 
disturbing influences. — g.p.l.c.] * 

Geodetic Latitude of the Astronomical Station = 17° 45' 10" *38 

226. Sironj Base-line N.E. End Station [No. (II) of the Great Arc Meridional Series, Section 
24® to 30®, volume IV of the Account of the Operations ^c.] is situated in the lands of the village 
of ^jpur, pargana Sironj of the territories of the Nawab of Tonk. The circumjacent villages, with 
their distances and dire'etions, are:— Rajpur 0 7 mile, E. ; Tal Barodia 1'5 miles, N.E. ; Thanarpur 
Biuchakcri 1’2 miles, E.S.E. ; andSialpur 1*7 miles, S. The station consists of a pillar of masonry 2 feet 
high, and 4 feet in diameter, having two mark-stones, one at its upper surface and the other at the 
bottom. 

[The Latitude pillar was built in the prime vertical of the Trigonometrical Station and 60 feet west thereof. The 
centre of the pillar was witliiu half an inch of the prime vertical. The station lies in the plain to the ^Mt of Kali&npur aixd 
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is 1,481 feet above mean sea»lcvel. The pl.ain is jmrfcctly flat and the horizon almost unbroken except to the west where 
the edge of the plateau rises slightly above it. — g.p.l.c.] 

Geodetic Latitude of the Astronomical Station = 24° 8 ' 03"'57 

227. Sirsa Tower Station (No. XL of the Budhon Meridional Series, rolutne VII of the 
Account of the Oi^erations ^c.) is situated on a mound (about 15 feet in height) distant GOO yards north 
of the village of Sirsa; tahsil and pargaiia Amroha, district iVforadahad. The distances and directions 
of the stirrounding villages are : — Daryapur 0 7 mile, S.W. hy \Vb ; Mauye Chak O k mile, N.E. by N. ; 
Eaghuuathpur 1 mile, S.E. by S. ; and Jiashamjmr 0 9 mile, N.W. The station consists of a tower of 
unburnt bricks and mud cement, 14 feet in diameter at top, enclosing a central solid pillar of masonry 
26 feet high : it has a mark-stone at summit. 

[The Latitude pillar was situated 2077 feet cast of the Trigonometrical Station. The azimuth of the latter from 
the former was 90" O' 7". — g.p.l.c ] 

Geodetic Latitude of the Astronomical Station =s 28" 54' 39" ‘64 


22s. Sitsipdr (or Garhi Hurki) Hill Station (No. XX of the Jahalpur Meridional Series, 
volume VI of the Account of the Operations i^c.) is in the tahsil of Tirora and the district of Bhandara 
of the Central Provinces ; it is situated on a hillock, GO Lict high, about half a mile E. by N. of 
the village of Chichsirband. The hillock is 800 yards long, and the Tri 
its southern extremity, 400 yards from its centre of gravity. 

[For fear that the inequality of matter to th»i immediate north and south might affect the direction of the plurab- 
Ime, the A.stronomieal Station w .as built 300 j ards due west of the 'I’ngonomrtncal Station, a site at which the small Silapir 
mound could have uo appreciable effect. A small uortlierb' at! 1 action should be expected at this station. The north eru 
and eastern horizons are everywhere broken by the Ibibigbat range. The sontlicru and western horizons are unbroken; 
but the whole field of view i.s studded with eoiiieal hills -lOO feet high, a mile in eircumfereucc at their bases and from 5 
to 8 miles apart; they should however exercise uo appreciable ell'eet 011 the observations. — s o «.] 

Geodetic Jjatitude of the Astronomical Station = 21“ 2 T 50" '54 


gonomctrical Station is placed at 


229. Sondda (Sauoda) Tower Station [No. XIX of the Gujarat (Guzerat) Longitudinal Series, 
volume XIV of the Account of the Operations is situated in the lands of the village of Sontida, 
sub-division Dchgiim, Earoda (Vadodra) State. It stands on rising ground covered with large trees, 
about a mile S.E. by E. of Soniida village on the E. bank of the Kliiiri river, and miles S.W. of the 
town of Dchgam on the road from Ahmcdabad to IModiisa. The directions and (li*<tances of the circum- 
jacent villages are: — GaUulnu N.W. by N., miles 1}; Vadodra N. liy W., miles 2^; Ilatlioda Vdsnn E. 
by N., miles 2^; Jalundra Mota S.E., miles 1| ; and .} hank S.W. by S., miles 2. The station consists 
of a tower enclosing a solid pillar of masonry, having a mark-stone in its upper surface and others below 
at every 6 feet. Pour small pillars, u ith marks thereon, arc built around the toiver, and the intersection 
of the lines joining these mark.s indicates tlie position of the upper mark on the central pillar. 

[Soiiada Astronomical Station was built on the prime vertical of the Trigonometrical Station, ahoiit 100 yards 
west of the latter. It could u’ot he made coiucident with the Trigonometrical Station, because the latter is a high brick 
tower. The country is absolutely flat and no hill.s arc to be seen. Owing to large mimbers of big trees, onc’-s view is 
however much circumscribed on all sides 'rhern is uo apparent cause for a deflection of the plumh-lino. — s.g.b.] 

Geodetic Latitude of the xVstronomical Station = 23° 7' 19" ’89 

230. St. Thomas’s Mount Trestle Station (No. XLIV of the Madras Longitudinal Series, volume 
XIII of the Account of the Operations St'O.) is situated in the tuluk of Saidapid, district Chinglcput. It 
is in the N.W. corner of the terrace of the Portuguese (Iloiuan Catholic) Chajiel of St. Thomas which 
stands on the well-known mount so called, distant 8 miles S.W. of Fort St,. George, and 1'3 and 0*8 
mileil respectively W. by S. and N.W. of the Railway station of Guindy (Kandi) and St. Thomases Mount. 
The station is 60 yards W. of the signal flag-staff and 19 yards N.W”. of the N.W. corner of the chapel. 
The station consists of a large slab of stone 3^ feet in diameter laid down flush with the ground level, 
on the upper surface of this stone in addition to the usual circle and dot, a broad arrow and the letters 
G.T.S. are also engraved. 

[The Astronomical Station is coincident with the Trigonometrical Station, which is situated 011 the N.W. corner of 
the flat-topped hill, called St. Thomas's Mount. The mount is about 250 feet above the surrounding country ; there arc a few 
unimportant hills to the S.W., but as tlie.se arc not less than 2 miles distant no deviation ot the plumb-line is to be appre- 
hended : possibly there may be some little attraction towards the south owing to the station not being centrally placed on 
the hill,--a.r.i,.c.] 

Geodetic Latitude of the Astrouomical Station- 13° 0' 14" *79 
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231. SAranMl Hill Station [No. (Ill) of tho Great Arc Meridional Series, volume IV of the 
Account qf the Operations ^c.] is situated in pargana Sironj of the territories of the Nawab of Tonk, 
and stands on the highest swell of an extensive range of flat hills running north and south. The circum- 
jacent villages, with their distances and directions are : — Surantdl about 2 miles, N.N.E. ; Bemakheri about 
1^ miles, S.W. ; and Sareko about 2 miles, S.S.'W. The station consists of a solid pillar, having the 
usual mark-stone at top. 

[The Latitude pillar is situated 39 feet 11 i inches cast of the Trigonometrical Station on an azimnth of 269° 52', 
so that the latitudes of the two may be considered identical. It is from a point very near this station that the edge of the 
Kaliiiupur plateau bends towards the east. — g.p.l.c.] 

Geodetic Latitude of the Astronomical Station = 24° 14' 20" -42 

282. Tclu Hill Station (No. LI of the .Todhpore Meridional Series, volume IVA of the Account 
of the Operations Sj'C.) is situated in thana Maujgaidi, pargana and state Bahawalpur. It is on a sand rise 
of ground hardly to be called a hill, about (5 mile's N. of Bliiawala tank and 7‘77 miles 8.E. of Maujgarli 
town. There are two old mud towers near Telu from which the station takes its name, distant ()’55.,of 
a mile at an azimuth of 80’ 16'. Water is obtained from either Bliiawala or Maujgarh. The azimuth 
and distance of Gidarwala village are 180'’ 45,' miles 2'87. The station consists of a solid pillar 5 feet high 
with 2'5 feet foundation, having three mark-stones, one at the bottom of the foundation, the second 2| 
feet above it flush with the hill top and the third 6 feet above the second at the surface of the pillar. 

[The Astronomical Station was coincident with the Trigonometrical Station. It is situated in a perfectly flat 
sandy desert. — s.o.b.] 

Geodetic Latitude of the Astronomical Station = 28° 5G' 1 1 " • 34 

233. Thob Hill Station (No. VIII of tho Jodhporc Meridional Series, volume IVA of tho 
Account of the Operations ^c.) is situated on a low hill, about lialf a mile W. of the large village of 
Thob and 10 miles N. of Bachbudra village, in tdluk Siwana of the .Jodhpur territories. Tlierc is a well 
of fairly good water near tho village. The azimuths and distances of the circumjacent villages are : — 
Havadhau llodro 35°, miles 2'95 ; Thob 200°, mile 0 03 ; and Iloaro 34i8°, miles 2 22. The station 
consists of a solid pillar, having two marks, one in the foundation, flush with tho hill top and the other 
in the surface of the pillar which is 3 feet high. 

['I'hc Astronomical Station is coincident with the Trigonometrical Station. It is situated on the highest point of 
a hill of rock, rising 500 feet out of the plain. The .southern horizon is broken by the Nagar IJills ; peaks IJhadrajan and 
Kundol are visible. The northern horizon is unbroken. The whole country round is a flat desert plain. There is no 
apparent cause for deflection of plumb-line. — s.g.u.] 

Geodetic Latitude of the Astronomical Station = 2G“ 3' 5" "85 

234. Tinsia Hill Station (No. Ill of the Karachi Longitudinal Series, volume III of the 
Account of the Operations ^c.) is situated in the Tonk territoi’y on the western border of tbe Sironj 
district, half a mile S. of the small village of Tinsia, and 5 miles W.S.W. of Isavwus. The station 
consists of a solid pillar, having mark-stones at top and bottom. It was repaired in 1870 aud mark- 
stones were inserted which are probably within 1 foot of tlie true positions. 

[The Latitude, pillar is 39 feet cast of the new Trigonometrical Station and on the prime vertical of the latter. 
The station is surrounded by dense jungle, but is not far from a track which runs from Sironj to the valley of Parbatti. — 

O.P.L.C.] 

Geodetic LaHtude of the Astronomical Station = 24° 6' 27" • 97 

235. TongluHill Station (a secondary station of the North-East Longitudinal Series) is on a lofty 
mountain, situated on the boundary line between Sikkim and Nepal. At a distance it bears an asfiect 
of a flatHopped clilf, but the summit is composed of three knobs or hillocks, whereof tbe north-western 
is tbe highest. There is a pond in the hollow between the centre and northern summits. Boundary 
pillar No. 17 stands 33 feet from the station in the direction of Kanchanjangha, and the travellers’ 
bungalow is about 250 yards to the north-west. The station consists of a solid pillar containing a mark- 
stone and surrounded by a masonry platform. 

[The Latitude observations were taken from the Trigonometrical Station. In the case of this station, on account 
of the distances of the masses, their enormous size and the absence of ,^^y experience in rc.spect to stations so situated, it 
was impossible to form any opinion of the deflection of the plumb-line to be expected. The configuration of the ground 
in the immediate vicinity is not such as would lead one to suppose any appreciable local disturbance.-— H.M.c.] 

Geodetic Latitude of tho Astronomical Station ss ^7'* 1' 53**54 
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286. Vandkonda Hill Station (No. IX of the Bidcr Longitudinal Series, volume VI of the 
Account of the Operations ^c,) is situated in taluk Warangal, sar-tdluk Kliamamet of the Nnzaru’s 
territories. It is on a conspicuous hill surrounded by isolated hillocks distant from it about 0 miles. 
The azimuths and distances of tlie circumjacent villages are : — Mddapur 165° 47', miles 1*13 ; Isniir 
231° 18', miles 3*21; Darmapur 330° 21', miles 1*58. The station consists of a solid pillar, having two 
marks, the upper 2*4(i.feet above the lower which is engraved on the rock in situ. 

[Wie Astronomical Station is identical with the Trigonometrical Station. This is situated on a high hill, about 700 
feet above the surrounding country, there are a few similar isolated hills in tlie neighbourhood, but no deviation of the 
plumb-line is to be anticipated on their account. With regard to the position of the station with respect to the mass of 
the hill itself it is probable that the centre of attraction i» somewhat south of it, but only slightly so, if at all, so that 
the situation may be regarded as favourable. — o.r l.c.] 

Geodetic Latitude of the Astronomical Station = 17^ 30" G" -87 

237. Viraria Hill Station (No. LXVII of the Karachi Longitudinal Series, volume HI of 
the Account of the Operations ^^6*.) is situated on a sand-hill in that portion of the Thar or Little-desert, 
which appertains to Bhuj. The large village of Jharpa is distant about 3 miles. The station consists 
of U solid pillar, having three mark-stones. 

[The Astronomical Station is 1890 feet west and 11*95 feet south of the Trigonometrical Station of the .same name. 
The country is rugged in appearance — the sand-hills being very steep and water-worn. In general the hciglit of 
these hills from trough to crest is from 150 to 300 feet. The top of the Trigonometrical Station was found to ha\c h(*cn 
destroyed but the rest was in good condition. The Trigonometrical pillar was found with difficulty as it had betui 
covered by drifting sand to a depth of about 2 feet. — h.m c.] 

Geodetic Latitude of the Trigonometrical Station = 24° 50' 30'" *25 

Reduction to Astronomical Station = — 0 *12 


Geodetic Latitude of the Astronomical Station = 24 50 30 * 1 3 

238. Vizagapatam Base-line North End Station (No. LXVIIl of the East Coast Series, volume VI 
of the Account of the Operations S/'c.) is situated in the Srungarapiikota taluk of Vizagaj«itam district, 
about 1000 yards S.S.E. of the village of Ilambhadrafniram-Agraharam, and about 3 miles west of 
Alamanda Hallway station. The station consists of a solid pillar of masonry, having 3 circular mark- 
stones, 38 inches in diameter by 6 inches thick, the lowermost resting about 2 feet from the bottom and 
the two others in order vertically at intervals of 3 inches apart. Above the ground level there is a 
platform of cut-stone masonry, 8 feet squ.are and 1 foot high, reaching to the edge of the .annulus, 
there is also a fourth mai’k-stone resting over the others and separated from the nearest by a C-inch 
layer of masonry. A pyramidal stone cap about 20 inches scjuarc by 15 inches high hollowed out at the 
base, protects the uppermost mark and a cut-stone masonry dome rises to the height ot about 12 feet 
over the station. 

[The Astronomical Station is 137 feet 7 inches to the cast of the Trigonometrical Station ; it is 0'^ 46 out of 
the prime vertical; i.e. it is 1’84 feet north of its proper position. The surroiiiuling country has very gradual 
undulations and the Trigonometrical Statiou is on the highest point in the vicinity. The sea-coast runs in .a N E -S W. 
direction aud its nearest point is 17 miles S.W. of the statiou. The Eastern Ghits run roughly parallel to tlie sea-coast, 
and are at their nearest point 13 miles N.E. of the station. Peaks in the vicinity arc .3000 to -MIOO feet high ; these hills 
probably exert an N.E. attraction but this would be counteracted by a mass of low hills S.E. and S. of the statiou. The 
resultant attraction should be very small. — e.a.t.] 

Geodetic Latitude of the Trigonometrical Station = 18° 1' 2"‘91 

Reduction to Astronomical Station = -t- 0 -02 


Geodetic Latitude of the Astrouoniicnl Station = 18 1 2 -93 

239. Waltair Longitude Station {vide volume XV of the Account of the Operations ^c.) is 
situated in the enclosure of Narsing Rao’s house, and lies {)5’50 feet east, and 44‘25 feet souili of the 
western end of the gable of the house. 

[The Latitude Station is identical with the Longitude Station. The presence of the Demru-Siniaolulum 
range to the north makes a deviation of the plumb-line in this direction probable. In other respects the situation is 
favourable. — o.r.i..c.] 

Geodetic Latitude of the Latitude Station ss 17° 43' 29" -31 




ASTRONOMICAL LATITUDES. 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 



Serial No. 
of pair 


( 80 ) 


ASTBOHOHICAIi LATITUDES. 



’112* 

Achola- 

‘Co-latitude yi° 45' + 

Latitude 

... 18° 

15' 

Instrument — Zenith Telescope 

Longitude 

... 77 

2 

Mean Height of Barometer 

Height 

... 2274 

feet 

Mean Temperature 7 


Observer — Lieut. G. P. Lenox Conyngham, R.E. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

li 


12 

13 

14 

16 


Stars Observed 

Date 

Moan of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half Observed 
Difference of 
Zenith Distance 

Seconds of 

Go -latitude 

Weight = P 

V 

Pee 

by each 
obser- 
vation 

Mean 


1893 


/ 


0 

/ // 


f 


// 

„ 




930 k 953 Or. 80 

Fob. 

28 

7 

59 

E, W 

72 

8 S4'4.1 

— 

23 

40-51 

130 

13-9 

0*7 

1 • 2 

1 *01 

962 k 995 Gr. 80 

Keb. 

28 

1 

54 

W, E 

71 

37 * 0*67 

•f 

7 

54-06 

14-7 





>1 )» ti 

Mur. 

1 



E, W 


2067 



54-95 

15*6 

15-1 

I 0 

0*0 

0*00 

1021 k 1037 Or. 80 

Feb. 

28 

s 

49 

E. W 

71 

24 32*07 

+ 

20 

43*34 

15*4 





>* » )t 

Mar. 

1 



W, E 


3207 



4b»97 

150 

15-2 

1 0 

O* 1 

0*01 

1043 k 1053 Or. 80 

Feb. 

28 

4 

27 

W, E 

7» 

19 0*91 

+ 

26 

' 4 - S3 

15-4 






Mar. 

1 



E, W 


0*90 



14*23 

151 

15*2 

I *0 

O' I 

O’OI 

COl Or. 72 4 1070 Or. 80 

Feb. 

28 

S 

22 

E, W 

72 

2 51 ‘85 


17 

37*37 

14*5 





ft )l »l 

Mar. 

1 



W, E 


SI '84 



38-17 

13*6 

14*0 

1 *0 

1 * I 

I *21 

1104 & 1139 Gr. 80 

Feb. 

28 

1 

54 

W, E 

71 

36 48 '.vl 

+ 

8 

26*49 

15*0 





11 II 

Mar. 

1 



E, W 


4li'5' 



25-95 

14*5 

14 7 

I *0 

0*4 

o* 16 

1161 k 1173 Gr. 80 

Feb. 

28 

lO 

28 

W, E 

71 

22 58*29 


22 

17*08 

15*4 





i> II >1 

Mar. 

1 



E, W 


58-28 



16*36 

14*6 

15 ’® 

I *0 

0 * 1 

0*01 

1176 Gr. 80 & 664 Gr. 72 

Feb. 

28 

15 

47 

E, W 

71 

41 20*62 

+ 

3 

53*15 

13*8 




• 

91 II >1 >1 

Mar. 

1 



W, E 


20 -Co 



54-64 

15 * 

14*5 

1 0 

0*6 

0*36 

1164 k 1208 Or. 80 

Feb. 

28 

4 

45 

W, E 

71 

S 6 3SS3 


1 1 

20*10 

15*4 





91 >1 II 

Mar. 

1 



E, W 


3SS' 



20*91 

14*6 

15-0 

I *0 

0 * 1 

0*01 

1218 Gr. 80 k 716 fir. 72 

Mar. 

1 

2 

17 

W,E 

71 

37 31 '08 

■K 

7 

43*85 

14*9 

14-9 , 

0*7 

0*2 

1 

1 

O' 03 

1265 k 1272 Gr. 80 

Feb. 

28 

6 

41 

W, E 

71 

*5 S3 ’33 

+ 

19 

20 *80 

14*1 



] 


' II It II 

Mar. 

1 



E, W 


53-30 



21 *41 

14*7 

14-4 

I *0 

0*7 

0*49 

1285 4 1289 Or. 80 

Feb. 

28 

9 

30 

K, W 

71 

II 34-81 

•f 

23 

40-67 

15*5 





II II 91 

Mar. 

1 



W. E 


3479 



40- 19 

15*0 

15*2 

I '0 

0 * 1 

0*01 

937 Or. 64 4 1309 Or. 80 

Fob. 

28 

i 6 

21 

W, E 

71 

30 4804 

•f 

14 

1638 

H*4 





II II 91 9l 

Mar. 

1 



E, W 


48*02 



27*18 

>5-2 

14*8 

I *0 

0*3 

0*09 

1311 4 1327 Or. 80 

Feb. 

28 

0 

26 

E, W 

71 

39 16*30 

+ 

5 

58-91 

15*2 





I. I. II 

Mar. 

1 



W, E 


16*28 



S7-S9 

13*9 

MS 

1 *0 

0*6 

0*36 

1849 4 1868 Or. 80 

Feb. 

28 


43 

W,E 

7* 

3* 28*17 


13 

47 ‘89 

i 6 * 1 





» I. II 

Mar. 

1 



B. W 


28*14 



47-61 

15*7 

15-9 

I *0 

0*8 i 

1 

1 

0*64 


* Stations tsom 1 to lll«will be fonnd in Yol. XI of tbs Aceawni pf ike Operaiiom 



ABSTBACTS AND SUMMABIES OF OBSEETATIONS AND RESULTS, 


( 81 ). 


112. Achola— Co-/flrf/Yi/cfe 71” 45' + 


Siam Observed 


Mean of 
Date Zomtli 
Distances 


Positions 

of 

Telfsi’opo 
dm 111 " 
Ol»ser\ a- 

tloll 


' Seconds of 

Half of tlio Co-latitudo 

Menn ObniM^ed 

of N. l\ D*s I)in.*i.'nc() of I ; , I 


Zenith Distances ' 


oL'^t*r- Men 


1383 Or. 80 & 801 Or. 72 Feh. 28 


7* S3 ^9 '/» ! “ 8 M 57 I »5 8 15 


1402 k 1405 Or. 80 Feb. 28 
» ,» n Mar. 1 


71 27 + *7 4 '^ *'^■4 

35*24 4 ‘ 05 i(» IS 


1411 & 1413 Gr. 80 Mar. 1 


7 f 57 45 20 - 12 28 78 I 16*4 I lO- 


1416 1419 Gr. 80 Mar. 


71 20 38 58 + 24 37 3(1 »5 9 *5 


1452 k 1407 Gr. 80 Fi b, 
» I Mar. 


71 33 20*70 + II f 2 07 I 13 8 

20 *70 5 .W 0 I 14 5 * 4 ' 


1474 k 1477 Gr. 80 Feb. 
>» »> it Mur. 


72 1 613 - 15 5 i*<^ 14 b 

0 II 5.1 35 *2 S 13 


1480 k 1480 Gr 80 Feb. 

„ )) ,, Mur. 


71 23 27 8.8 + 21 40 01 no 

2 ; H 4 47 53 *5 4 *4 


1489 k 1493 Gr. 80 Mar. 


71 10 52-06 + 25 15 I 


1501 & 1511 Gr 80 Feb. 
II I. )» Mar. 


71 25 37 oS + 10 3 ^^* I 4 

37 00 • 3 ; 9«> M 9 *5 


1517 k 1520 Gr. 80 Feb. 

11 ti it Alar, 


72 II S 2 * 2.1 — 26 37 *^ I 1 5 0 

52 14 37 bi 14 5 * 4 * 


1536 k 1541 Or. 80 Fob. 
„ „ „ Mar. 


71 26 44 *i 8 + 18 31 -o^ 15*2 

44 07 31 47 '5*5 *5' 


1547 Gr. 80 Feb. 

M >• Mar. 


71 50 28-87 — S 12-46 16-4 

28 77 13 5 ^ *5 2 * 5’8 


1555 k 1573 Gr.80 Feb. 

II II If 


1685 k 1696 Gr. 80 Feb. 
»» ji ft Mar. 


1003 k 1017 Gr 80 Fob. 

Mar. 


It It II 

1C21 & 1628 Gr. 80 Feb 
II II II M»r. 

1646 Or. 80 & 957 Gr. 72 Frb. 
ti »i II II Mur. 

1674 & 1681 Gr. 80 Feb. 

II II II Mar. 

1713 Gr. 80 i 1011 Or. 72 Mar. 


1726 & 1728 Gr. 80 Mar. 

Mar. 


?• .IS 5 ji +10 8'78 ■.'i'o I 

6-12 9*93 o 1 *55 


72 14 7-24 - 28 5 i-;i 15*7 

716 52 30 *4’8 IS’ 


71 54 21-96 — 9 0 40 i.S *6 

21 80 6 16 15-7 15 


73 I 30*67 ~ 16 15 81 14*0 

30 58 * 4*7 * 4*8 I’o 


72 2 30*36 - 17 M *41 * 4*9 

30 28 16 00 14*2 14*5 


7» 3 »’4.5 - *7 S3‘5* M*9 

836 53*07 15*3 iS’i 


7> 39 50*56 + 5 99 *4*5 *4*5 0*7 


7* 43 ^7*04 + * 50*34 *7*4 












( 82 ) 


ASTEONOMIOAL LATITUDES. 


112. f><cho\a— -Co-latitude 71 ° 45 ' + 


Serial No. 
of pair 

Stars Obserrod 

Date 

Moan of 
Zenith 
Distances 

% 

Positions 

of 

Telescope 

during 

observa- 

tion 

Mean 

of N. P. D’b 

Half of tho 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Go-latitude 

It 

.4.^ 

‘S 

' 

r 

by each 
obser- 
vation 

Mean 



1893 


« 

/ 


0 

/ 0 

f 

a 

u 

0 




36 

1732 & 1746 Gr. 80 

Mar. 

2 

7 

6 

W, E 

71 

47 7-99 

— 1 

52-96 

*S«> 






»» If »» 

Mar. 

9 



E, W 


7*70 


5319 

* 4*5 

<4*7 

1 *0 

0*4 

016 

37 

1762 3* 1793 Gr. 80 

Mar. 

2 

2 

22 

E. W 

7* 

37 3-26 

+ 8 

11-79 

< 5*0 






)> It It 

Mur. 

9 



W, E 


. 3*00 


12 ’46 

< 5*5 

IS‘2 

I 0 

O' 1 

1 

0*01 

38 

1798 A 1602 Gr. 80 

Mar. 

2 

>5 

33 

W, E 

7* 

S' 47-8j 

- 6 

3»'32 


16*5 

0*5 

1 

1*4 

O' 98 

39 

1802 A 1812 Gr. 80 

Mar. 

2 

16 

5* 

E, W 

72 

9 54-97 

- 24 

39 08 

15*9 

15*9 

0*5 

0-8 

0-32 










1 



2P = 

35*4 

5 Poe ' 15 ‘S 3 


Summary. 

No. of pairs 39 

Jjo. of observations 69 

Mean difference between observations taken E, W and those taken W, E = -f 0""14. 
Observed Co-latitude (weighted mean) 71^45' 16''*06 ± 0"*072 

Correction for Height above Sea-lcvcl -f O'' *07 

Final Co-latitude 7r 45' 15"-13 

Off/ 

Astronomical Latitude (A) = 18 14 44-87 + O' 072 

Geodetic Latitude (G) = 18 14 48*12 

Deflection of plumb<line (A — G) = 


3-25 





ABSTEACTS AND SUMMABIES OF OBSEEVATIONS AND EESULT8. 


113. Agra-group east pom\— Co-latitude 62 ° 50 ' + 


Latitude 

Longitude 

Height 


... 27® 9' Instrument — Zenith Telescope 

in. 

... 78 9 Mean Height of Barometer 29*42 

... 550 feet Mean Temperature 50® ‘4 

Ohserper — Licnt. O. A. Beazeley, R.E. 


Stan ObsorTod 


Positions 

ATean of rp » 

Zo.Mll, Telceope 

DiotuDous 

tion 


ITnlf of the Co- la 

Mean (Hisprred ______ 

of N. P. D’s DifTrrence of . , 

Zeiuth lJ,.lanco8 


Soconns of 
Co- latitude 


oht+tT- Me 
vation 


im & 1221 Or. 80 


j> >f » 


Mar. 3 3 2 

» 4. 


62 36 46*50 4 

46 46 


13 58 

Sj-io 


44'7* 

43 06 4419 0 7 


1227 & 1221 Or. 80 


)» 19 If 


Mar. 3 3 3 

„ 4 


62 3 ^ 37*84 + 

37 80 


la S‘45 
589 


43-29 

43 *f »9 43*49 ©*7 


8 0*0549 


1260 A 12C1 Or. 80 


>1 >1 }t 


Mar. 3 10 7 

9, 4 


63 9 41*07 - 

41*03 


18 s 7 *o«; 
56-96 


43*12 

4407 43 * 6< 


1281 & 1298 Gr. 80 


9» 99 >f 


1824 & 1363 Gr. 80 


If If I) 


1371 & 1390 Or. 80 


fi 99 II 


Mar. 3 5 14 

,f 4 


Mar. 3 1 18 

4 


Mar. 3 o 58 

ff 4 


63 7 0*85 - 

0’8i 0 


63 I 4* 05 
4200 


63 3 7*84 •*- 

.7*78 


16 17*49 

17 ■ II 


10 SI’S? 

56 .30 


II » 3 ‘ 4 > 
>3 '7* 


43 36 

43 <'!> 43 -S, 


44-18 

45 'O 44 <> 


44 43 

44-06 44’ 



1S97 & 1407 Or. 80 


19 It II 


Mar. 3 2 49 

» 4 * 


62 50 52*89 - 

52-82 


0 8-88 

9*26 


44*01 

43*56 43 * 


1436 & 1460 Gr. 80 


19 99 19 


Mar. 3 611 

4 


63 I 42*98 
42*91 


10 58*16 
58 63 


44*82 

44*28 j 44 * 


1452 & 1466 Gr. 80 Mar. 4 5 38 


62 32 24*28 4 18 19*63 43*91 43* 


1483 & 1465 Or. 80 


It 99 19 


Mar. 3 5 31 

,, 4 


62 39 20*71 + 

20*64 


ll 22*99 
22*95 


43*70 

43*59 43* 


1493 & 1501 Gr. 80 


i> ft ft 


Mar. 8 21 3 


61 36 49-61 + 

49 ‘55 


13 S3‘9« 
SS'*8 


43 ‘53 

44’83 44' 


1611 & 16t0 Or. 80 

ft 99 It 


Mar. 3 2 36 

f. 4 


62 32 33*41 + 

33*33 


18 10*52 
9*93 


4.V9.3 

43*26 43* 


1540 & 1570 Gr. 80 


It 99 ti 


1699 A 1606 Gr. 80 


>9 It It 


1617 & 1687 Gr. 80 


» ft ti 


Mar. 3 24 42 

» 4 


Mar. 8 36 

„ 4 


Mar. 3 5 23 

,1 4 


62 33 32 52 *♦• 

32*44 

62 39 32*86 + 

32*77 

62 57 46*92 - 


17 10*04 
12*55 


. 11 11*41 
9*71 


7 4*53 

1*85 


42*56 

44*99 43* 


44*27 

42*48 43 ‘ 
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ASTRONOMICAL LATITUDES. 


773. Agra-group east point—Co-/a^/^tfcte 62 ° 50 ' + 



Summary. 

No. of pairs 21 

No. of ob.servations 39 

Mean difference between obserrations taken E, W and those, taken W, E = — 0"‘71. 
Observed Co-latitude (weighted mean) 62® 50' 43" -77 + 0"'065 

Correction for Height above Sea-level + 0"‘02 

Final Co-latitude 62’60'43"-79 


o / V nr 

Astronomical Latitude (A) = 27 9 1G*M + 0’065 . 

Geodetic Latitude (G) = 27 9 21*00 

Deflection of plumb-line (A— G) = ->4*79 









ABSTEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(85). 


714. Agra-group north poinX— -Co-latitude 6 a° 45 ' + 

Latitude 27^14' Instrument — Zenith Telescope 

in. 

Longitude ... 78 4 Mean Height of Barometer 29*20 

Height . . 550 feet Mean Temperature 49®*5 

Observer — Lieut. G. A. Bcazeley, R.E. 









(86) , ASTEONOMICAL LATITUDES. 

114. Agra-group north pbint-Co-Za^/furfe 62 " 45 ' + 








PositionB 





Second B of 




tS .53 




Moan of 

of 

IVieKCopo 


Mean 

Half of tho 
Obm.Tved 

Co-latiiude 

II 



tf ^ 

Stare Obeerred 

J.IU 10 

/enit)i 

llifltaneefi 

during 

ofN. P. D’s 

1 D iff ere 

neo of 

by cHoli 




1 V V 

« o 

CO 






Obeiorva- 



Zenitu Distances 

obser- 

Moiiii 

■u 








tion 



! 


THt.ion 


l> 





1898 

0 

/ 


0 

/ // 

/ 



// 




u 

J72i t 1728 Or. 80 

Feb. 

19 

3 

45 

W, E 

62 

3 ' S't rs 

+ *3 

50*14 

49-92 




! 


>1 >1 ii 

It 

20 



E. W 


59 73 


49*48 

49-21 

4')-.S7 

( -0 

O’ 10 

O’OIOO 

18 

1733 A 1746 Or. 80 

Fob. 

20 

I 

37 

W, E 

^3 

6 447 

— 20 

14 - 8.1 

49 64 

49-64 

0-7 

O' 03 

0 • oooO 

19 

1791 4 1802 Or. 80 

Feb. 

19 

6 

*7 

W. E 

62 

38 16-96 

+ 7 

32 .^9 

49 35 






)• if 11 

n 

20 


E, W 


16 91 

32-51 

49*42 

49*39 

1 -0 

0- 28 

00784 

20 

1810 k 1825 Or. 80 

Feb. 

19 

i6 

20 

E. W 

62 

35 34 * ‘ 

•f 10 

14*94 

49 05 



j 


• 

II )i It 

ti 

20 



W, E 


34 07 


i6' 1 1 

50-18 

49-62 

.1 *0 

0*05 

0 - 002 ,S 

21 

1846 k 18CL Or. 80 

Feb. 

19 

i8 

26 

W, E 

62 

45 45*32 

+ 0 

4*79 

50 ‘ 1 1 






II >1 n 

If 

20 



K, W 


45*29 


3*93 

49*22 

49-67 

1 *0 

O ' 00 

0 • OOOO 

22 

1870 k 1874 Gr. 80 

Fob. 

19 

1 1 

8 

E, W 

62 

40 22*12 

+ 5 

26 • 30 

48-42 






)i It i| 

1) 

20 



W. E 


22‘08 


26- 76 

48*84 • 

48-63 

I *0 

I ’04 

1 * 08 1 6 

23 

1908 k 1939 Gr. 80 

Feb. 

20 

1) 

4 

W, E 

62 

28 48*53 

+ 17 

1 ‘86 

50*39 


0-7 

1 0-72 

03629 













2 P - 

18-9 

^ P t>r = 

-9-7563 


Summary. 

No. of pairs 23 

No. of observations 37 

Mean difference between observations taken E, W and those taken W, E = — 0"-48. 
Observed Co-latitude (weighted mean) 62° 45' 49" ‘67 + 0"'103 
Correction for Height above Sea-level + 0"‘02 

Final Co-latitude 62°46'49"-69 

o / // tf 

- 27 14 10-31 ± 0103 

= 27 14 14-10 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— 6) 


3-79 




ABSTBACTS AND SDMM ABIES OP OBSERVATIONS AND RESULTS. 
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115. Agra-group south ^omX—Co-latitude 62° 54 ' 4- 

Latitude 27° G' Instniment — Zcuitli Telescope 

111 

LonfjUude 78 3 Mran IJiight of Barometer 29 34 

Height 550 icet Mean I'evipeiature 65*^ 4 

Observer — Liout. G. A. Beazelc\ , It E. 







1 

loiis 





. 1 

1 

(if 

Cm. 



^'5 

Z> o 

7 .' 




1 

M r t!» of ) 
Zriiilli j 
DlSlUIK'Cii 1 

of 



Tlulf of the 

t'o-bilif luie 

ll 

b 



Stais Observed 

Dnto 

do.lllji 

t)l)'<ri \ a- 

tldll 

of I 

Menu 

Si 1* D‘s 

< )bs(*r\i*d 

1 bfli i t'lU'e of 
ZenitlL Disliiitces 

1)} ern 1 

(iKhVI 1 

1 

1 

Mt'aii 1 

1' 

V V V 




i 


1 






1 

X.illOli 

i 






1M)8 





$ » 


f 


// 

II 

1 



1 

1197 1221 Gr. 80 

Mar. 

]() 

.1 

2 

K, W 

f»2 3O 4b 2; 


*7 

40' *8 

2 ^' .S 3 






)i 1) M 

'1 

IJ 



W, 10 


46 18 



43 

29 ^0 

2; 92 

0 7 

0 8g 

0 SSAS 

2 

1221 4 1227 Or 80 

Mjir 

JO 


4 

W. R 

62 

.1* 1“ i~, 

■f 

»S 

49*49 

27 *06 






J» )> )> 

ll 

12 



n, vv 


3 / 5 * 



•49 5 > 

27*02 

27 04 

€> 7 

0 01 

0 OOOI 

3 

1250 & 12 GI Or 80 

Mar 

U) 

10 

7 

W, K 

63 

9 40 79 


*5 

I 4 ‘A 0 

26 1(> 






M n 

It 

12 



Ji, W 


40 71 


14 19 

26 52 

26 46 

I 0 

0 57 

0 3249 

4 

1281 & 1298 Gr. 80 

Mar 

10 

5 

»4 

W, E 


7 °'i !4 


1 2 

3 * 47 

20 07 






>> It l> 

II 

12 
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Summary. 

No. of pairs 25 

No. of observations 47 

Mean difference between observations taken E, W and those taken W, E = — 0" -90 
Observed Co-latitude (weighted mean) 62® 64' 27" *03 ± 0" 095 
Correction for Height above Sea-level + 0"*02 

Final Co-latitude 62“ 64' 27" 06 

o > » m 

Astronomical Latitude (A) = 27 5 32*95 + 0*095 

Geodetic Latitude (G) = 27 5 38*51 

Deflection of plumb-line (A— G) 


5*56 




ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 
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116. Agra-group west pom\— Co-latitude 6a° 50' + 

Ijatitude ... 27° 10' Instrument — Zeuith Telescope 

in. 

Longitude 77 59 Mean Height of Barometer 29*44 

'Height ... 550 feet Mean Temperature 49^*8 

Observer — Lieut. G. A. Bc^azeley, 11 K. 
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116. Agra-group west ipoinX— Co-latitude 62 ° 50 ' + 
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nummary. 

No. of pairs 24 

No. of observations 40 

Mean difference between observations taken E, W and those taken W, E = — 
Observed Co-latitude (weighted mean) 62° 50' 18" '65 + 0"‘09I 
Correction for Height above Sea-level -I- 0"‘02 

Final Oo-latitude 62° 60' 18" • 67 
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ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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117. Agra Longitude station, 1 st wxsW— Co-latitude 62 ° 50 ' + 
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Mean Temperature l 



Observer — Captain S. G. Burrard^ R.E. 
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117. Agra Longitude station, 1st w\s\\— Co-latitude 6i° 50 ' + 
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Oct. 31 


Oct. 31 
Nov. 1 


0*7 0*68 

0*5 0*90 

0*7 0*29 


3542 k 3657 Gr. 80 

If If It 

3623 4 3624 Gr. 80 

ft If I) 


Oct. 31 
Nov. 1 


Oct. 31 
Nov. 1 


3027 k 3633 Gr. 80 Oct. 31 


3585 Gr. 80 

»» If 

11 & 42 Or. 80 

11 If It 


Oct. 81 
Nov. 1 


Oct. 31 
Nov. 1 


96 & 105 Gr. 80 Oot. 31 


44-80 

6* 48 46-3? 



46*33 

62 

40 

418 

62 

s« 

6*87 



6*86 

63 

5 

18*50 



18*40 

62 

48 

34 *o 6 


14 .<i»’64 I 25-8 


1*0 0*30 

1*0 0*15 . 

0*7 0*47 

*51 1*0 1*02 

•05 1*0 0*56 0*3 

•50 1*0 1*01 














ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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7/7, Agra* Longitude station, 1st \/\s\X— Co-latitude 6x° 50' + 









Positions 






Seconds of 

Pti 


ft 


r\i 1 



Mean of 

of 

Telescope 

Mean 

Half of the 
Observed 

Co-la 

titucle 

II 



'a 

aj 

tjickro 

vuBcrvfu 

JJ&C' 

0 

Distances 

during 

Observa- 

tion 

of N. 

l\ D’s 

ThfTercnce of 
Zonith Distances 

by each 
obser- 

Mean 

3 

0 

P c t> 



1 








I _ 



vation 








i 1893 

O 



0 / 

// 


, 

„ 

// 



1 

1 



3 G 

139 & 

148 Gr. 80 

Oct. 

31 

0 

54 

W, E 

62 28 

>7 7 S 


22 

827 

26*02 

1 





” 

j» it 

I Nov. 

1 



E, W 


'7 f >3 



^ 51 

24*14 

25*08 

1 *0 

0*41 

0* 1681 

37 

1515 & 

185 Or 80 

Oct 

31 


39 

E. W 

62 58 32*90 

• 

8 

()* 4 ^ 

26 *45 







» )i 

1 Nov. 

1 



W, E 


32*79 



9 04 

23*75 

25*10 

0 7 

0 39 

0* 1065 

33 

1 C 2 6 l 

185 Gr. 80 

Oct. 

31 

19 

4 * 

! E, W 

63 0 

2*28 

— 

9 

3 <>*'i 5 

25*93 







» 

Nov. 

1 



W. E 


2*17 



3 ^> 95 

25 22 

25 57 

0*7 

0*08 

0*0045 

39 

189 & 

202 Gr. 80 

Nov. 

1 


4 

E, W 

62 25 

33 29 

+ 

24 

52*28 

25*57 

25 57 

0*5 

0*08 

0-0032 

40 

215 k 

231 Gr. 80 

Oct. 

31 

1 35 

54 

E, W 

62 50 

25*41 

+ 

0 

1*63 

27*04 






»• 


Nov 

1 

1 


W, E 


25 


0 

0 41 

24 90 

25*97 

0*7 

0 48 

0* 1613 

41 

189 i 

215 Gr. 80 

Oct- 

31 

36 

11 

W, E 

62 32 

40 30 

! + 

»7 

44*88 

2; 18 






” 

)i 1 } 

Nov. 

1 



E, W 

40 19 



45 99 

26*18 

25 68 

0*7 

0 19 

0 0253 

42 

202 4 

231 Gr. 80 

Nov. 

1 

; 

47 

W, E 

43 

iH 41 

+ 

7 

5*87 

24*28 

24*28 

0*7 

1*21 

1 0249 

43 

2 u 9 4 

2 G 4 Gr. 80 

Nov. 

1 

7 

29 

E, W 

62 45 

59*53 

+ 

4 

24*80 

1 

24*33 

24*33 

0*7 

I 16 

0*9419 




i 

1 




1 


1 

1 




5 P - 

34*2 j 

2 P 

1 1 • 7846 


Summary. 

No. of pairs 43 

No. of observations 77 

Mean difference between observations taken E,W and those taken W, E = — 0" ’04 
Observed Co-latitude (weighted mean) 62° 50' 25" *49 + 0"*0G1 
Correction for Height above Sca-lcvel 4- 0"*02 

Corrected Co-latitude 62° 50' 25" *51 + 0" 061 

Far final Co-latitude and deduction of {A-^G) see 2nd visit. 




Serial No. 
of pair 
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A8TE0N0MICAL LATITUDES. 


777, Agra Longitude station, 2nd visit— 62 ° 50 ' + 

Latitude ... 27^ 10' Irnttrumeni — Zenith Telescope 

in. 

Ijongitude ... 78 3 Mean Height of Barometer 29*27 

Height ... 550 feet Mean Temperature GO^'9 

Observers — Captain G. P. Lenox Conyngham, R.H. and Lieut. G. A. Beazeley, R.E. 


Stars Obserred 


10 


1081 A 1116 Gr. 80 

>J ’ >> 5> 

11!18 .t 1159 Qr. 80 
>» >» » 

1179 A 1192 Qr. 80 

» .11 ft 

1197 A 1221 Or. 80 

11 1) 11 

11 »» >1 

S» •> ft 

)» »> t> 

1221 A 1227 Or. 80 


1250 A 12C1 Or. 80 


1281 A 1298 Or. 80 


1324 A 1363 Or. 80 


1324 Qr. 80 A 1011 Gr. 64 


1303 A 1371 Or. 80 






Positions 

Date 

Moan of 
Zcnitli 

of 

IVlosoopo 



Distances 

during 

OhMOrra- 





iion 

1898 




Fob. 

12 

22 

*3 

E. W 

>1 

13 


W, K 

Fob. 

12 

I 

56 

W, E 

j> 

13 


b; \v 

Feb. 

12 

10 

57 

E, W 

n 

13 


VV, E 

Feb. 

12 

3 

2 

W, K 

11 

13 


j<:, w 

Mar. 

24 



W, E 

») 

26 



K, VV 

21 

27 



VV, E 

Feb. 

12 

3 

4 

E, W 

*> 

13 



W, E 

Mar. 

23 



W, E 


24 



E, VV 

n 

26 



VV, E 

>f 

27 



E, VV 

Feb. 

12 

10 

7 

E, W 

Mar. 

23 


W, E 


24 



E. W 


26 



W, E 

Mar. 

23 

5 

U 

E, W 


24 



VV, E 

It 

26 



E. W 

ft 

27 



VV, E 

Feb. 

13 

1 

18 

W, E ‘ 

Mar. 

23 



W, E 

)f 

24 



E, W 

yf 

26 



W'. E 


27 



E, W 

Mar. 

26 

I 

4 

W, E 


27 



E, W 

Fob. 

12 

I 

12 

W, E 

9 f 

13 



E, W 

Mar. 

28 



E, W 

}> 

24 



W, E 

)> 

26 



E, W . 

)> 

27 



W, E 





1 


Moan 

of N. P. D’s 


fi 2 51 51 '94 
5 * '90 

62 50 5037 
50 ‘33 


67 44 38*68 
38 (>4 

62 36 47 ‘30 
47 26 

45‘«5 

45*82 

45 

62 38 38*66 
38*61 

37*16 

37*11 
37 '09 


O 3 


9 4 * * 9 * 

40*37 

40*34 

40*29 


63 7 


63 


0*07 
o 04 
59*97 
59 '94 


I 43*00 

41 *01 

40*97 

40*88 

40*84 


62 47 30*66 
30*61 


63 7 


29 '30 
29*33 
27*25 

27*21 

27*11 

27*06 



Seconds of 

(U 



ITalf of tlio 

Co-latitude 

8 



Observed 






Differenco of 

by oacli 
obser- 



V 

Put) 

Zenith Dititances 

Mean 

*© 




vation 


r" 



/ // 


„ 




- 1 27*03 

24*91 





27*39 

24 51 

24*71 

1 *0 

0-52 

0*2704 

~ 0 26 * 36 

24*01 





26*22 

24* 1 1 

24*06 

J *0 

II7 

1 * 3689 

4 5 47 * *0 

25*87 





45*75 

24*39 

25*13 

1*0 

0 * 10 

OOIOO 

4 *3 38*3.^ 

25*63 





37*00 

24*26 





39*79 

25*64 





39*02 

34*84 





40*53 

26*33 

25*34 

0*9 

O' I 1 

0*0109 

■f 11 46*40 

25*06 





4.5*85 

24*46 





48*11 

25*39 





47 ^3 

24*79 





4832 

25*43 





48*36 

25*45 

0 

00 

I ’O 

o *»5 

0 

b 

- 19 *5*65 

26*26 





M ’.57 

25*80 





* 5*99 

24*35 





*. 5*72 

26*57 

25*75 

1*3 

0*52 

0*3515 

- '6 33*52 

26*55 



• 


.13*92 

26*12 





35 'o.S 

24*92 





33 60 

26*34 

•25-98 

1*3 

0*75 

0*7313 

- U 16*85 

26* 15 


1 



' 5 *o.S 

25*96 





16*15 

*24*82 





13*95 

26*93 





16*38 

24*46 

25*66 

0*9 

0-43 

0* 1664 

+ 3 5610 

26*76 





54*16 

24*77 

25*77 

0*7 

0*54 

0*2041 

- »7 4*50 

24-89 





4*42 

24-91 





a* 10 

251s 





1 * 2.1 

25-98 





1*42 

25-69 





1 60 

25-46 

25*35 

I *0 

0* 1 2 

0*0144 



ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS, 
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117. Agra Longitude station, 2 nd \\s\\— -Co-latitude 62 “ 50 ' + 


Serial No. 
of pair 






1 

Posit ions 







Scenrids of 



1 

Stan Observed 

Date 

Moan of 
Zeiiitll 
Distances 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N P D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Codul 

bj cacli 
obaer- 

..itnde 

Moan 

II 

bO 

oi 

t» 

Pet> 





1 










ration 








1898 

0 

, 


0 


// 




// 

// 




n 

1371 Or. 80 & 1011 Or. C 4 

Mar. 

26 

0 

S« 

W. R 

62 

S 3 

16*80 

— 

2 

5 * *37 

25*52 






»» )> 

ft ti 

11 

27 



K, W 



16 84 



51 07 

25*77 

25*^5 

0*7 

0*42 

0*1235 

12 

1371 & 

1390 Gtr . 80 

Feb. 

12 


8 

E, W 


3 

8*1)0 

_ 

12 

44 

24*04 






>» 

>» II 


13 



W, E 


8*8^ 



4 r D 

25*54 






)> 

M II 

Mur 

23 



W, 10 



6-72 



41 11 

2^ 61 






it 

1 * II 

II 

24 



K, W 



6 67 



40 n; 

2;*72 






it 

11 » 

11 

26 



W, K 



b 57 



40 75 

7 '^ 82 






ft 

f 1 

II 

27 



E, W 



6 53 



40*^1 

26 01 

iS- 4 '> 

X 0 

0 23 

0*0529 

13 

1324 & 

1390 »Gr. 80 

Ffb 

13 

1 

14 

W, E 

62 

57 

22 * 5 * 


6 

SS 8j 

26 * 66 






ji 

11 II 

Mur. 

23 



\V. K 


20 47 



54 *•? 

2O 1,1 






u 

II 11 

II 

24 



E, VV 



20 43 



5*5 '>« 

24 45 






n 

II II 

I’ 

26 



W, E 



20 34 



53 

26 *9^ 






)• 

II II 

>1 

27 



E, VV 



20 30 



55 . 5 ° 

25 00 

25 88 

0 9 

0 1)5 

0 ^803 

14 

1397 & 

1407 Or. 80 

Feb 

12 

2 

40 

W. E 

62 

50 

54*01 


0 

27 6^ 

26*-,8 






It 

11 1) 

II 

13 



E, W 


S 3 ■)<> 



29 24 

24*72 

25*55 

1*0 

0 -52 

0' 1024 

15 

1436 & 

1450 Or. 80 

Feb. 

12 

6 

12 

W, K 


I 

44*10 


1 1 

18*8^ 

25 27 






ft 

II II 

II 

13 



K, VV 



44*05 



18 JK 

25*67 

25 47 

1 0 

0 24 

0*0576 

16 

1452 A 

1465 Or. 80 

Feb. 

12 

5 

.18 

E, W 

62 

32 

25*‘i4 

4 

*7 

58 .19 

23*03 

2.1*93 

0 s 

• 30 

0 8450 

17 

14 G 5 & 

1483 Or. 80 

Feb. 

12 

S 

.1* 

W, E 

62 

39 

21 <>;; 

4 

1 1 

2 70 

24 65 






ft 

II II 

11 

13 



K, VV 



21 tp 



3 *.H 

25 21 

24 03 

t 

0*30 

0*0630 

18 

1493 & 

1501 Gr. 80 

Fob. 

12 

21 

4 

E, W 

62 

3b 

50 81 

+ 

*3 

.14 .U 

2S*'.S 



i 



it 

II II 


13 



AV, E 



50 76 



.1.1 44 

24 20 

24 * 08 

1 *0 

0 5.5 

0 3.164 

19 

1611 & 

1620 Gr. 80 

Feb 

12 

2 

.17 

W, E 

62 

32 

. 14*70 

4 

*7 

49*50 

Z 4 • 20 

! 





it 

II II 


13 



E, W 



34 64 ! 



50 02 

24 66 

24*43 

1 0 

1 0 80 

0 6400 

i 

20 

inw & 

1570 Or. 80 

Feb 

13 j 

24 

42 

1 

E, VV i 

62 

33 

33 *.‘^8 

+ 

16 

52 99 

26 sr 



1 



ti 

II II 

Mar. 

25 



VV. E 1 



30 8j 



54*99 

25*81 



1 




II II 

11 

27 

• 


E, VV 



30 <*7 



5 S *2 

25*79 

26 06 

1 

1 2 

‘ 0 8 ^ 

0 8207 

21 

1577 & 

1583 Or. 80 

Feb. 

12 

9 

59 1 

E, VV 

63 

7 

48-89 

— 

*7 

23 81 

25 08 

i 



i 

1 



II II 

11 

13 



W, E 



48 84 



2^ 07 

25*77 

1 25*43 

1 0 

I 0 20 , 

! i 

1 0 0400 

22 

1599 & 

1606 Or. 80 

Fob 

12 

3 

6 

W, E 

62 

39 

34 - '« 

4 

iO 

50*45 

24 *6 ^ 

• 

1 

1 , 




** II 

If 

16 



• W, E 


33 96 



50 66 

24 O2 

14-63 

1 0 

1 

o* 60 

0 3600 

23 

1617 & 

1637 Or 80 

Feb. 

12 

5 

24 

E, W 

62 

57 

48 -n 


7 

22*03 

26 13 






V 

f > II 


13 



VV, E 



48' 10 



2 2 66 

2'? 44 






ft 


II 

16 



E, W 



47 95 



23 26 

»4 <'9 

25-4* 

1 ‘2 

0 19 

0*0433 

24 

1660 & 

1664 Or. 80 

Feb. 

14 

16 

28 

E. W 

63 

2 

35 M* 


12 

8*31 

27*00 



• 



» 

>» » 

>} 

16 



W, E 



35*22 



9 * 55 f 

25 • 70 

I *0 

1*13 

*’2544 

26 

1690 k 

1714 Or. 80 

Feb. 

14 

to 

>7 

W, B 

63 

3 

35 19 


*3 

II 'oa 

24 -.19 






it 

11 II 


16 



K, W 



3532 



10 73 

24 59 






ft 

II >1 

Mar. 

24 



E, W 



32*28 



5*96 

26 32 






» 

>1 11 

II 

26 



W, E 



32*17 



6*01 1 

26*16 







ft ft 

II 

27 



E, W 



3 * *95 



6*74 

25*21 







11 )i 

It 

31 



E, VV 



3 ^‘.SO 



6*36 

25**4 






II 

II 11 

Apr. 

3 



W, E 



3119 

• 


613 

25*06 

25 »7 

1 6 

0 04 

0*0026 
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ASTKONOMICAL LATITUDES. 

117. Agra Longitude station, 2nd visit — Co-latitude 62° 50' + 









Positions 





Seconds of 




0 





Mean of 
Zenith 
Dibtances 

of 


Half of the 

Co-latitude 

il 


, 

Serial 
of pal 





Telescope 

during 

Observa- 

tion 

Mean 

Gbserved 






btars Observed 

joate 

of S. 1 *. D’« 

lliffereiioe of 
Zenith Distances 

by each 
obser- 
vation 

Mean 

« 

*• 

V 

Jr V e 




1898 

o 



0 / // 



f / 

// 

// 




26 

00 

Gr. 80 

Feb. 

14 

3 

45 

W, K 

62 32 0*03 

+ 

18 

24*52 

24-55 






11 

tl 

II 

16 


R, W 

3 ‘ 59 * 9.4 



2.v8i> 

23-82 






*» »> 


Mar. 

24 



E, W 

5 f>- 7.1 



3 .^ 

25*06 









25 



W, K 




29-70 

26* 3 r 








tl 

27 



W, R 

S <>’.?7 



29 73 

26* 10 








j, 

31 



W, R 

55 



28-75 

24-64 


I -‘6 


00706 


>» n 

It 

Apr. 

3 



E, W 

55*55 



29*09 

24*64 

25-02 

0*21 

27 

1733 & 17 i 6 

Gr. 80 

Feb. 

14 

, 

37 

K. W, 

63 6* 4*74 


*5 

. 19*47 

2.1*27 







II 

99 

10 


W, K 

4-67 



.19 .17 

2.1 *.10 








Mar. 

24 



W. R 

*54 



34*88 

26 • 66 

• 






It 

19 

2.5 



R, W 

1*41 



36*96 

24 4 .S 







11 


31 



E, W 

0-71 



. 1 . 1 * 7 * 

25*00 






}) 11 

>1 

Apr. 

3 



W. E 

0*37 



35*70 

24-87 

25-25 

1*0 

0*00 

0 * 0000 

28 

1733 & 1780 

Gr. 80 

Feb. 

14 

1 

30 

E, W 

63 8 340 « 

... 

18 

9*94 

24 97 






1* 11 

It 

It 

l(i 


W. K 

34 *^<4 



9-36 

25*48 







It 

Mar. 

24 



W, E 

3 ** 7 * 



4*47 

27*24 







tl 

>1 

25 



E, W 

.^**59 



6*74 

2485 






It 11 

•ii 

,, 

31 



E, W 

30-88 



6*02 

24*86 






li 11 

•1 

Apr. 

3 



W, E 

30 ‘S 2 



5*08 

25*44 

2 S '47 

1 -0 

0*24 

0-0576 

29 

1791 4 1802 

Gr. 80 

Feb. 

14 

6 

>7 

W, E 

6j 38 17- 1.? 

■¥ 

12 

8-50 

23*72 






• 1 It 

11 


10 


K, W 

17-06 



7-00 

24-06 






M It 

tt 

Mar. 

24 



E, W 

* 3*95 



10*32 

24-27 






»» >) 

It 

tt 

25 



\V, K 

13 82 



12*40 

26*22 






»> *1 

It 

tt 

27 



W, K 

*3 57 



I 1 * 65 

25-22 







It 

tl 

31 



W, E 

13 09 



1 1 * 63 

•24-72 




0*3842 



it 

Apr. 

3 



E, W 

12*69 



12*30 

24*99 

24*74 

I *6 

o '49 

30 

1810 k 1825 

Gr. 80 

Feb. 

14 

i6 

>9 

E, W 

62 35 34-29 

+ 

*4 

50 * 7.1 

25*02 





• 

Jt »♦ 

It 

11 

10 



W , E 

34*23 



so 69 

24-92 






11 

It 

Mar. 

24 . 



W, E 

31*22 



55 ‘ 4 « 

26-70 






ti i» 

19 

St 

25 



E, W 

31-09 



53*63 

24-72 






11 >» 

it 1 

Jt 

27 



E, W 

30 • 86 



53**7 

24-03 






»» . 11 

** 

„ 

31 



E, W 

30*37 



53*76 

.24* >3 



0-28 



It It 

1 

Apr. 

3 



W, E 

3001 



55 *** 

25-12 

24*95 

1-6 

01254 

81 

18 ^ k 1801 

Gr. 80 

Feb. 

10 

i8 

26 

E, W 

62 45 45*42 

+ 

4 

3«*6s 

24-07 






I* »» 

0 

11 

17 



W. K 

45*39 



38*59 

2.1*98 






i» 1* 

11 

M«ir. 

24 



E, W 

42 * 53 



4.1*07 

25-60 






It 11 

11 

11 

25 



W, E 1 

42*41 



4 . 1*40 

25*81 

- 





It ^ It 

tl 

If 

27 



W, E 

42-17 



44 * 9 .^ 

27-12 






11 It 

It 

,, 

31 



W, E 

41-68 



4 . 1*86 

25 *.S 4 






11 It 

tl 

Apr. 

3 



E. W 

41-32 



44*00 

25*32 

25*35 

1 *6 

0*12 

0-0230 

32 

1870 & 1874 Qr. 80 

Mar. 

24 

It 

7 

W, E 

63 40 19*50 

4 

10 

5 -.14 

24*84 






tl tl 

ft 

tl 

26 
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117. Agra Longitude station, 2 nd y\s\\— Co-latitude 62 ° 50 ' + 
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ASTEONOMICAL LATITUDES. 


* 118. Agra parade poxnX—CO’latitude 62 ® 51 ' + 

Latitude . . . 27° 9' Instrument — Zenith Telescope 

in. 

Longitude ... 78 4 Mean Height of Barometer 29 24 

Height ... 550 feet Mean Temperature 78°-6 

Obset'vers — Captain G. P. Lenox Conyngham, R.E. and Lieut, G. A. Benzeley, R.E. 
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118 . Agra parade '^omX—Co^latitude 6 a° 51 ' + 
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ASTRONOMICAL LATITUDES. 


118. Agra parade point — Co-latitude 62° ^ 1 ' + 
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Summary. 

No. of pairs 30 

No. of observations G6 

Mean difference between observations taken and those taken W, E = — 0 *80 
Observed Co-latitude (weighted mean) 62^ 51' 7" *80 ± 0" 069 
Correction for Height above Sea-level *f 0" 02 

Final Co-latitude 62" 61' 7" *82 
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o / // 

Astronomical Latitude (A) = 27 8 52*18 ^ 0*069 

Geodetic Latitude (G) = 27 8 57*47 

Deflection of plumb-line (A— G) = -- 5 *29 
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119. A h mad pur— Co-Zaf/Ywc/e 66” + 


Latitude .. 23"^ 3G' Instruvicnt — Zcuith Sector No. 1 used as Zenith Telescope 

in. 

Longitude 77 43 Mean Jhir/ht of Barrnneter 2S*Jl 

Height 1713 feet Mean Temperature 8T’*4f 

Observer — Captain G. P. Lenox Con}ngliam, 11. E. 
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119. A h m ad p u r— Co-latitude 66® 23' + 
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119. Ahmadpur—Co'latitude 66° 23 ' + 
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No. of pairs 35 
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Correction for Height above Sea-level + 0*'-07 
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Geodetic Latitude (Q) = 23 36 20 '88 

Deflectiou of plumb-line (A— G) 


2-46 




( 104 .) 


ASTRONOMICAL LATITUDES. 


120. Co-latitude 59° 6' + 

Latitude . . . 30° 54*' Instrument — Zenith Telescope 

in. 

Longitude ... 73 20 Mean Htiy hi of Barometer 29*36 

Height ... 611 feet Meaji Temperature 69°*4 

Observer — Lieut. IL M. Cuvvic, 11. E. 
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39 Mb 

+ 

24 

40*66 

20*02 






it M iJ 1 


25 


W. E 



39 ‘.^b 



41*77 

21*13 

20*58 

1 *0 

0-86 

0-7.396 

2 

401 *S: 471 Newcomb ! 

Mar. 

24 

8 

40 

VV, E 

59 

10 

40*49 


4 

18 '60 

21-89 






j» j» >> 


25 



E. W 



40*47 




21-92 

21-91 

1 ‘O 

0*47 

0*2209 

3 

470 k 489 Newcomb 

Mar. 

24 


25 

W, E 

S8 .15 

54*27 

+ 

30 

27-12 

31 *39 






it >» >1 

>1 

25 



E. W 



54*24 



27*34 

21-58 

21-49 

1*0 

0*05 

0’0025 

4 

485 k 489 Newcomb 

Mar. 

24 


5 » 

W, E 

59 

2 

17*00 

4 - 

4 

.rbo 

22*69 






n >> i> 

it 

25 


E, \y 



16 97 



4-64 

21 ‘61 

22-15 

1*0 

0*71 

0*5041 

5 

496 498 Newcomb 

Mar. 

24 

2 

43 

K. W 

59 

2 

23*01 

+ 

.3 

.? 8'55 

21*56 






it a 


25 



W, E 



22*97 



59 00 

21*97 

31-77 

0*7 

0 * 3 .^ 

0*0762 

C 

498 & 517 Newcomb 

Mar. 

24 

2 

4 B 

W, E 

59 

8 

1 1 ’ 67 

_ 

, 

49-76 

21*91 






»» >» 1* 

>» 

25 



E, VV 


11*63 



49 Oo 

22*03 

21*97 

0*7 

0*53 

0- 1966 

7 

520 k 529 Newcomb 

Mar. 

24 

21 

10 

E, W 

59 

2 1 

3B32 


IS 

16-71 

21*61 






a )» a 

f) 

25 



W, E 


3«-27 


jb -43 

21*84 

21-73 

1 *0 

0*29 

0*0841 

B 

633 & 534 Newcomb 

Mar. 

24 

13 

26 

i W, E 

S8 SS 

27* 26 

•f 

10 

S 3 * 4 B 

20-74 






>} )» >) 


25 



E, W 



27- 20 



53*90 

21*10 

20-92 

0-7 

0*52 

0 * 1 893 

9 

633 k 542 Newcomb 

Mar. 

24 

12 

1 

33 

W, E 

59 

2 

5 * 5 * 

+ 

4 

16-26 

21*77 






J> it )» 

M 

25 


E, W 


5*45 



» 5*40 

20*85 

21-31 

0*7 i 

i 

0*13 , 

001 18 

10 

1450 Gr. 80 k 55 S Newc. 

Mar. 

24 

2 

I 

K, W 

S8 52 

3*72 

4 

14 

17-72 

1808 

21-44 


1 



1 

» it a i) 


25 



\V, E 



3*70 1 



21*78 

21*61 

0-7 

0*17 

0*0202 

11 

1452 Gr. 80 k 558 Newc. 

Mar. 

24 

1 

59 

E. W 

58 54 

10*74 

+ 

12 

9*72 

20 • 46 






)) i> >» it 

t) 

25 



W, E 



10*67 



10*35 

21 *02 

20*74 

0*7 

0*70 

0 * 34.30 

12 

1495 k 1508 Gr. 80 

Mar. 

24 

2 

30 

E. W 

59 

13 

38-61 

, 

6 

i6*Ri 

21*80 






»» i» »» 

» 

25 


W,E 


18 51 



16-77 

21*76 

21*78 

I *0 

0*34 

0-1156 

13 

587 k 503 Newcomb 

Mar, 

26 

12 

45 

E, W 

59 

1 .18 j.? 


1 

16-70 

2 »* 5 .S 






1> )» 

a 

27 


W, E 


38 'i 5 



16-15 

22*00 

21*78 

10 

0*34 

0-H56 

U 

604 k 619 Newcomb 

Mar. 

26 

20 

54 

W, E 

58 46 

2 * 3 » 

+ 

20 

<» 

' 8-55 

30-^6 






l> !• )> 

»» 

27 



E, W “ 



2*19 



'8-75 

20-94 

20*90 

1 *0 

o'S 4 

0-2916 

15 

621 Newc. k 1613 Gr. 80 

Mar. 

26 

i6 

1 

E. W 

59 3 * 

29-67 


25 

7 -.58 

22-09 






ii a tt tr 

” 

27 



W, E 



39*55 



6'95 

22-60 

» 2'35 

I 'O 

0*91 

0-8281 



'Seiicil No 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

120. Akbar — Co-latitude 59 " 6 ' + 


(]or,) 


Stars Observed 


Mean of 
Date infill til 
jJiHtaiices 


i\>Kil ions Seconds of 

of Half of the (.'o-lutitude 

Tt*k*Hoo|M‘ Moan Ot)8L*i\ed 

during; of N. T DV DifToience of 

Obsorva- Zenith J >i'!>f rim ofl ^7 * * 

, ott«»er- Mean 

tmn 

\ alioti 


V P w V 


630 Newc & 164G Or. 80 

» n )i }i 

C 53 k 657 Newcomb 

)» it i ) 

666 k 082 Newcomb 


071 k 682 Newcomb 

II M II 

C 97 Newc. & 1762 Gr. 80 

)l >J II II 

708 & 713 Newcomb 


Mar 20 4 38 

I, 27 


Mar. 26 10 50 

07 


Mar 20 26 12 

27 


Mar. 20 26 45 

„ 27 


Mar 20 10 8 

27 


Mar 20 14 32 

27 


58 54 II 10 f 12 1 . 2r i;i 

10 9O 10 49 21 45 21 48 


58 qo 1*16 4 - lO IC| 79 20 915 

I 02 20 2; 21 2; 2111 



— 36 ,12 sO 

21 03 


33 40 

>.i <« 

20 22 

20 6^ 

25 68 

- .1 4 I'i 

21 Ob 


25 55 

5 

19 64 

20 35 

8*31 

- 4 » 

59 9b 


8*19 

46 62 

57 

20*77 

.r 17 

- i.i 4 ' ;i 

21 4t 


3 01 

40 74 j 

22 27 

21 8b 


0*04 I o 0016 


o ^3 o 1089 


081 o 4:50 , 


I -i 9 I O H 31 ; 


O 67 I o 44S9 


o 42 o 17(14 


716 k 723 Newcomb 

II II II 

739 k 748 Newcomb 

II 11 II 

748 & 753 Nowcorab 

11 II II 

768 k 787 Newcomb 

II II II 


MA 26 19 29 

.1 27 


Mar 26 23 35 

.» 27 


Mar 26 23 33 

,, 27 


Mar 26 9 ^3 

27 


59 27 30 70 - 21 8*71 22 xx; I 

30 (»i 2 75 2£ S(> I 21 9b 


59 20 22*70 — 14 O <^0 2 1 90 

22 55 1 92 2063 21 27 


59 17 54*70 - If ’T 71 

54 Of 33*16 M 45 21 58 


584036*51 + 25 44 2 21*33 

36*33 44 89 21 22 21 28 


o 32 o 2704 

017 O 0202 

o 14 0*013; 

O 16 O 02 cb 

l*ri' ^ 6 0959 


Summary. 

No. of pairs 25 

No. o£ observations 50 

Mean difference between observations taken E, W and those taken E = — 0^*2i 
Observed Co-latitude (weighted mean) 59^ G' 21 '' *441 ± 0"-073 
Correction for Height above Sea-level -f 0"*03 

Final Co-latitude 59” 6 ' 21 " -47 


o t tt f* 

= 30 53 38 53 + 0 073 


Astronomical Latitude (A) = 30 53 38 • 53 

Geodetic Latitude (G) = 30 63 43 '27 

Deflection of plumb-line (A— G) “ — 4’ 74 





Serial No. 
of pair 


( 106 ) 


ASTEONOMICAL LATITTIDES. 


Latitude 

Longitude 

Height 


121 , Akyab— Co-/af/Y«(/e 69® 51' + 

. 20® 8' Instrument — Zenitli Telescope 

in. 

. 92 56 Mean Height of Barometer 29*92 

. 20 feet Mean Temperature 65® *2 

Observer — Captain H. M. Cowic^ R.E. 


: Serial No. 

; of pair 

Stare Obaorvcd 

Date 

Mean of 
Zenit h 
Di&tancefl 

Positions 

of 

Trlortcopo 

(luring 

Observa- 

tion 

Kean 

of N. I’. D’s 

Half of the 
Obserred 
Difference of 
Zenith Distances 

Scoot 

Co-la 

hy eacli 
obser- 
vation 

ids of 
titudo 

Mean 

II 

'S 

V 

P V V 



1905 


/ 


Off/ 

/ // 


// 




1 

ZVl Or. 80 & 153 Nowc. 

Jan. 

23 

1 2 

27 

W, E 

r>9 3C 27 *80 

■f 20 16*78 

44-58 






it )l }} u 

if 

24 



h;, w 

27 ’96 

16 07 

44*0.^ 

44*3* 

I *0 

0*82 

0*6724 

2 

170 k 18.3 Nowcotub 

Jan. 

23 

29 

4 

E, w 

70 M 3^*37 

— 21 468^ 

44 *.'^4 






»> >» )» 


24 



W, E 

3* 

46 66 

44*84 






>» >1 M 


27 



E, W 

31 'S 8 

46*96 

44 92 

• 

4479 

0*6 

0*34 

0*0694 

3 

183 & 196 Newcomb 

Jan, 

23 

29 

i6 

W, E 

70 0 49 '60 

- 9 4’44 

45* 






)> it 

1) 

24 



E, W 

49*7* 

4'44 

45*27 






>» » )i 

»» 

27 



W. E 

50-04 

4*41 

45*63 

- 45-34 

0‘6 

0*21 

0*0265 

4 

109 k 209 Newcomb 

Jan. 

23 

0 

4.1 

E, W 

^9 54 53*09 

- 3 8 • .U 

44*55 






)> Ji >» 

ji 

24 



W, E 

53 * 20 

7-89 

45*3* 






}i }i 

fi 

27 



E, W 

S 3 ’S<> 

8*8i 

44*75 

44-98 

1 *0 

0-15 

0*0225 

5 

211 «k 221 Newcomb 

Jan. 

23 

29 

39 

W, E 

70 7 45 M9 

~ 16 1*09 

44*30 






)) tt n 

if 

24 



E. W 

4.'! '4') 

0*19 

45 *.10 






» » l> 

it 

27 



W, E 

4S’7« 

027 

4S‘5J 

45 ‘n 

0*6 

0*02 

0*0002 

6 

252 & 258 Newcomb 

Jan. 

23 

8 

i 6 

E, W 

69 31 4'86 

+ 20 40*46 

45*32 





• 

»» n M 

a 

24 



W, E 

4 ’93 

39’5o 

44 43 

44*88 

I *0 

025 

0*0625 

'7 

822 k 829 Newcomb 

Jan. 

22 

25 

34 

W, E 

69 .19 jo’62 

+ 12 2.r70 

44*41 






»» It j) 

• 

)) 

24 



E, W 

20-67 

24*66 

45*33 

44*87 

10 

0*26 

0*0676 

8 

332 & 838 Newcomb 

Jan. 

22 

20 

*5 

E. W 

70 >3 57'<<4 

- 22 I2’64 

45*00 






>y >« )» 

)) 

28 



W, B 

57-67 

i,V 10 

44*57 






>* H )f 


24 



W, E 

57-69 

12 '29 

45*40 

45*00 

0*6 

0*13 

O'OIOl 

0 

332 & 350 Newcomb 

Jan. 

22 

20 

12 

E, W 

70 to 45-52 

- 19 0<i2 

$ 

45*00 






» »> 

If 

23 



W, E 

45 -.54 

0-87 

44-67 






»* >» j» 

a 

24 



W, B 

45-57 

0*76 

44 * 8 i 

44*87 

0*6 

O ' 26 

0*0406 

10 

369 & 373 Newcomb 

Jan. 

22 

29 

45 

W, E 

69 S 7 4'->6 

- 5 55-61 

45*55 






i» if It 

n 

24 



E, W 

41-17 

55-70 

45*47 

4551 

I ’0 

0*38 

0*1444 

11 

1025 k 1059 Gr. 80 

Jan. 

22 

0 

29 

E, W 

70 20 15-78 

— 28 30-24 

45*54 






»» 1* 1) 

it 

23 



W, E 

15-78 

30-37 

45*41 

45*48 

0*5 

o' 3 S 

0*0613 

12 

1059 Gr. 80 & 419 Newc. 

Jan. 

22 

0 

3.1 

W, B 

70 16 ]8’88 

- »4 33-70 

45’ *8 






•' >» n 


23 



B, W 

i8'88 

.33 ■«4 

45*04 

45 

®*5 

0*02 

0*0002 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(107) 


121. Akyab — Co-latitude 69 " 51 ' + 







POHltittriM 



Seconds of 


— 

1 

1 

*^3 
■3 o< 

t o 
an 

Start! Observed 

Date 

Moan of 
Zenitli 
Distances 

of 

Telescope 

Mean 

of N. 1 * D’fl 

Half of tlio 
Dbherved 

Co-lutitude 

II 


! 

j P V V 

during 

observa- 

tion 

Diflercnce of 
Zeiiitli J.)istam*e» 

bj eacli 
obser- 
vation 

Mean 

5 ii 

Z 

b 

1 



1905 



r. t , tf 

/ // 

„ 




t 

13 

1127 Clr. 80 & 433 Newc. 

Jan 

22 

7 3.1 

■K. W 

69 27 18 76 

+ 24 2ri-35 

4 .«i ' I * 






)> )} It It 

II 

23 


W, D 

18-76 

’6 73 

4.5 49 

45 .50 

0*8 

0-17 

00231 

U 

435 Newc. & 1192 Or. 80 

Jan. 

22 

>7 50 

W, E 

69 39 ii* 3 «; 

+12 ;6 

4 n I 






Jl I) )l *1 

II 

23 


D, W 

n *35 

.i 3 

44 9 « 

45 05 

! 0 

0 08 

0 0064 

15 

102 A, 475 Newcomb 

Jan. 

25 

' 20 36 

E, VV 

69 44 . 3 .r 2 r 

+ 7 11*90 ! 

45 » » 

45 -H 

1 0 

* 

0 02 

0 0004 

in 

476 Ik 482 Newcomb 

Jan. 

25 

7 54 

W, E 

69 54 27 -93 

2 42 65 

4; 28 1 

45 2S 

0 5 

0 '.S 

1 

0 0113 

17 

482 485 Newcomb 

Jan. 

25 

7 27 

B, W 

70 20 52* i6 

— 29 6*68 

i 

45 ‘ 4 ^ 

j 45 4 ^ I 

5 

0.| 

0 06 n 

18 

489 492 Newcomb 

Jan. 

25 

14 40 

W. E 


- 0 *7 44 

46 27 

46 27 1 

0*7 j 

' . ,4 1 

0 9097 

19 

495 &. 511 Newcomb 

Jan. 

25 

4 i« 

E, AV 

1 

69 40 4 ‘ 40 

+11 40 96 

45 36 

45 

1 0 1 

0 2^ 1 

0*0529 







1 



2 P 

‘4 S 

1 2 P/M - 

- 2 2428 


Summary, 

No. of pairs 19 

No. of observations 39 

Mean difference between observations taken K, W and those taken W, E = — 0" 01* 
Observed (^o-latitnde (weighted mean) 69® 51' 45"* 13 i0"’0G3 
Correction for Height above Sca*lcvel -f *0"*00 

Final Co-latitude 69" 61' 46' *13 

c / // 

= 20 8 14*87 ±0*063 

= 20 8 12*86 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A — G) 


-f 2*01 




Serial Kc. 


( 108 ) 


ASTRONOMICAL LATITUDES. 


122. Alamkhan— (? 0 "/af/Ywflfe 65 ® 10 ' + 


Latitude 

Longitude 

Height 


24® 50' Instrument'-ZciMx Telescope 

in. 

08 46 Mean Height of Barometer 29 95 

67 I'eet Mean Temperature 51®’ 1 

Observer — Lieut, fl. M. Cowic, R.E. 


St|irs Obserred 


105 & 170 Newcomb 


Meun «»f 

Date Z( L‘nitU 

DitfittllCCK 


I’Vb. 0 24 27 


Positions 

of 

Telescope 

durio}' 

Obeervu- 

Lion 


Mean 

of N. P. D’b 


Half of the 
I Obnerved 
I I)ifF«-jer)ee of 
Zeiiitli Jdstanccs 


Seconds of 

Co-lutitiide 

by eacli 
obscr- Meai 
vAtion 



<»S 3^ 33\U - 28 3 ' 8 o 2.)'54 29 54 0*7 0-04 o-ooii 


2 414 Gr. 80 185 Newc, Feb. 5 3 57 E, W 65 6 29-07 + 4 o-6o 20*67 

» » >. ,, « w, E 241s o (m 2y J7 29-72 


8 186 & 105 Newcomb *' Feb. 616 2 


65 27 1712 - 16 47-77 29*35 20 35 0'7 0*0158 


4 471 Or. 80 k 203 Newc. Feb. 5 4 1 

M »» » 1» • )» ^ 


^5 18 37 of* - 8 6-71 

37' '1 b-59 30*52 30*44 0*7 0*94 0*6185 


5 471.Gr. 80& 209Newc. Fob, 5 . 3 58 

It i> jj. j> j> 6 


65 15 1442 
H’47 


^ 4 4.r«» .lO'.H 

44’12 30*35 30-45 0*7 0*95 0-6318 


6 229 & 230 Newcomb Feb. 5 o 36 

>1 }» j» 0 


65 35 .15*39 
35*44 


- 25 5*26 30*13 

5 65 29^*79 29-96 0*7 0*46 0-1481 


7 229 k 238 Newcomb Fob. 6 0^7 

.. .. 6 ' 


65 35 4094 
40-99 


— 25 II 03 29 ’9> 

11*99 29*00 29*46 0*7 0*04 0*0011 


8 689 Or 80 & 248 Newc. Feb. 6 14 27 


64 43 4* 18 + 27 25*02 29-20 29-20 0-7 0-30 0-0630 


9 660 Gr. 80 k 268 Newc. Feb. 5 15 48 


It Jl M 1 * II 


<•» 33 . 3 * 25 - *3 * .lo ’S 

38*26 8*74 29*52 29*89 1*0 0*39 0*1521 


273 k 283 Newcomb Feb. 6 9 27 

I. • « 0 


6s 7 »8-97 

*8-99 


+ 3 0-48 59-4S 

o'86 29*85 29*05 0*7 o*»5 0*0158 


11 273 5c 287 Newcomb Feb. 5 9 51 

I. I. „ „ 6 ' 


65 3* .V09 
3*11 


- 20 33’ 14 29*95 

33*o6 30*05 30*00 0*7 0*50 0*1750 


12 740 & 776 Gr. 80 Fob. 6 12 30 

^ II n II »» 6 


65 II 13* 13 
i3'*5 


-- o 43\5> 29*62 

43*59 29-56 29*59 0*7 009 00057 


13 749 i. 77G Gr. 80 Feb. 6 12 39 

h >• >• •, 6 


6s 20 29-58 - 9 .59-75 *9 83 

2959 S 9-‘'9 >9-90 19-87 0-7 0-37 0-0958 


14 805 k S13 Neurcomb Feb. 6 >9 7 

II >1 II •• c 


Os 26 37*20 - i6 7 ‘47 29*73 

37*20 6*90 30’30 30*02 *‘o 0*52 0*2704 


16 327 Newc. k 869 Or. 80 Feb. 6 13 35 

II II II 11 II 6 


65 12 6*17 


- t 3b‘7S 29*42 

36-32 29*84 29*63 I’o Q‘13 0*0169 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


( 100 ) 


122. Msimkhoixx— Co-latitude 65 ° 10 ' + 








Positions 






Seconds of 




$ ^ 




Mean of 
Zenith 
Distances 

of 



Half of the 

Oo-latitiide 

n 



Sa 

fiS 

£° 

Stars Observed 

Date 


Telescope 

Mean 

Observed 



V 

P t> » 


during 

Observa- 

tion 

of N. P. D’g 

Difference of 
Zenith Distances 

by each 
obsor- 

Mean 









♦ 




Vtttion 







1901 



/ 


0 

/ // 




// 

/f 




IG 

343 Newo. 4 c 902 Or. 80 

Feb. 

5 

3 

20 

E, W 

64 4 ^ 44*37 


2! 

45 "2 

29*39 






)> ti 1) II 


6 



W, E 


44*35 



44 ^4 

2«-99 

29*19 

I *0 

0-31 

0*0961 

17 

348 Newc. 4 c 943 Or. 80 

Feb. 

5 

7 

3 S 

W, E 

65 

2'T 6*20 


16 

3')*89 

.^ 0 * 3 * 






» >1 II >1 

i> 

G 



E, W 


6*j8 



36*40 

29 ;8 

30*05 

0*7 

0*55 

0*21 18 

18 

348 4 c 371 Newcomb 

Fub. 

5 

7 

*3 

W, E 

65 

5 4 * 90 

+ 

4 

46 89 

29*79 






II j> )i 

II 

G 



E, W 


42 Ho 



46 81 

20 70 

29*75 

0 7 

0*25 

0 0438 

19 

374 4 c 391 Newcomb 

Feb. 

6 

H 

45 

E, W 

65 37 3*66 


26 

3 .r 43 

30*23 






>} >) }> 

>1 

6 



W, E 


3 65 



33 H3 

20*82 

30*03 

1 *0 

0*53 

0 2809 

20 

1025 & 1053 Gr. 80 

Feb. 

7 

4 

42 

E, W 

65 

9 49*10 

+ 

0 

39 37 

28*56 



0 26 



It I) n 

II 

8 



W, E 


49 * i« 



40 74 

29 92 

29*24 

0*7 

0 0473 

21 

1058 Gr. 80 4 419 Newc. 

Feb. 

7 

4 

18 

W, K 

65 

5 48'29 

+ 

4 

41*17 

29*46 




0 • 0006 


II II II 11 

II 

8 



E. W 


48*28 



41 * 3 * 

2959 

29*53 

0*7 

0 03 

22 

426 4 c 430 Newcomb 

Feb. 

7 

*4 

45 

E, W 

65 

i6 8*24 


5 

.^8 67 

29 57 






II >1 II 


8 


W, M 


8*23 



39*02 

20 2» 

29*39 

l ‘0 

0 * II 

0*0121 

23 

440 4 c 468 Newcomb 

Feb. 

7 

9 

o 

E, W 

64 

55 2*24 

-V 

IS 

27*60 

29*84 



• 

0*0006 


II fi II 

- 

8 



W, E 


2*23 



26H7 

29 10 

2947 

0*7 

0*03 

24 

440 ^ 46 i Newcomb 

Feb. 

7 

8 

53 

E, W 

64 

47 53*54 

-f 

23 

35 * 5 *; 

29*00 






11 II II 

• 

8 


W, E 


53*52 



35 24 

28 76 

28*93 

0*7 

0*57 

0*2274 

25 

468 4 c 479 Newcomb 

Ftb. 

7 

i6 

*7 

W, E 

6s 

13 43 IQ 


3 

12*47 

29*72 

29*65 
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Summary. 


No. of pairs 58 

No. of observations 108 

Mean difference between observations taken E, W and those taken E = -f 0''**03 
Observed Co-latitude (weighted mean) 65° 10' 29" *50 + 0"‘03‘li 
Correction for Height above Sea-level +0"-00 

Final Co-latitude 65° 10' 29' -60 


Astronomical, lifttitude (A) 
Geodetic Latitud'e (G) 

Deflection of plumb-line (A— G) 
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ASTRONOMICAL LAt ItUDES, 


123 . ‘Co-latitude 64 ° 30 ' + 

Latitude . . . 25° 30' ^ Instrument — Zenith Telescope 

« in. 

Longitude ... 78 24 Mean Height of Barometer 29*11 

Height ... 854 feet Temperature 59° *1 

Observer — Lieut. H. M. Cowie, R E. 


Stars Observed 


Date 


Moan of 
Zonitli 
Didlancos 


Positions 

of 

Telescope 

(luring 

Observa- 

tion 


Mean 

of N. l\ D’s 



1002 

0 



o / // 


/ 

// 

// 

// 

15()7 tSc 1523 Nowcomb 

Nov. 

25 

I 

44 

E, W 

64 lO 22 69 


19 

48 '45 

11-14 



II 

26 



W, E 

22 72 



49*55 

J2'27 


it » 


28 



E, W 

22-77 



48*21 

10-98 

j 1 *67 

1 C 29 k 1540 Newcomb 

Nov. 

25 

23 

o 

W, E 

64 14 12 '04 

■f 

i6 

0-88 

1 

12*92 


ft it It 

II 

26 



E, W 

12 06 



59 ^ 

1 2 * 03 



II 

27 



W, E 

1 2 *06 


16 

0-59 

12*58 


It ‘ it It 


28 



E, W 

12 -08 


15 

59*95 

12*03 

12*39 

16 B 3 k 1567 Newcomb 

Noi^. 

25 

20 

3 

E. W 

64 6 2^68 


33 

45 •83 

11*51 



II 

26 



W. E 

25 -68 



4 .C 97 

I I • 65 


j* ft fi 


27 



E, W 

2 S -67 



46 35 

12*02 


it If if 


28 



W, E 

35-67 



47 11 

12*78 

11*99 

1667 k 15()9 Newconrib 

Nov. 

25 

20 


F, E 

64 28 48 '22 


I 

«.V 55 

11-77 



„ 

26 



E, W 

48-22 



23-67 

11-89 


If if If 

„ 

27 



W, K 

48 22 



23*72 

11*94 


If If ti 

M 

28 



E, W 

48 22. 

! 



24 27 

12*49 

I2'02 

1686 k 1 Newcomb 

Not. 

25 

3 * 

37 

E. W 

64 38 32*66 


8 

20*70 

11*96 


11 fi It 


26 



W, E 

1 32 ^4 



20-83 

1 1 *81 


tf It If 


27 



E, W 

1 3 * 63 



2 1 - 06 

*57 


11 It 11 

” 

28 



W, E 

32*61 



20*66 

* 1*95 

I I -82 

10 & 14 Newcomb 

Nov. 

25 

lO 

48 

E, W 

6433 4 ’ >6 


2 

52*15 

i 

12*01 


It 9 f M 

; It 

26 



W. E 

4- 14 



51-90 

12*24 


ft I, • II 


27 



K, W 

412 



52- 16 

11*96 


ft ff M 


28 



W, E 

4*10 



51*97 

! 12**3 

12*09 

30 k 37 Newcomb 

Nov. 

25 

30 

3 

W. B 

<♦ 3 50 ’ 14 


26 

41*54 

11-68 


II fi 11 

1 ” 

261 



E, W 

30* I I 



41 46 

11*57 


II M It 

II 

27 



W, B 

30 07 



41-86 

• 1*93 


ft y ti 


28 



E, W 

30 04 



41 '80 

1 1*84 

11*76 

45 Nowc. & 139 Gr. 80 

Not. 

25 

I 

28 

W, E 

64 47 9*98 


16 

58*10 

11*88 


11 If II II 

If 

26 



E, W 

9*95 



*8-41 

1**53 


II II II tt 

„ 

27 



W, E 

9 * 9 * 



46-77 

i.r 14 


if ft 11 ff 


28 



E, W 

9-88 



S 7'»9 

1*59 

12*29 

61 Newc. k 179 Qr. 80 

Nov. 

26 

i8 

2 

B, W 

64 36 4*49 

' 

5 

S*-S8 

II *91 


it ft >1 II 


26 



W, B 

4*46 



St '79 

11 *67 


ff If If i» 

„ 

27 



B, W 

4*42 



54-89 

11 * 5.3 


If ii If }f 


28 



W, B 

4 ‘.s 8 



54-67 

11*71 

11*71 


Half of the 
Observed 
Difference of 
Zenilli Distances 


Seconds of 
Co-latitude 


each 

obser- 

vation 


Mean 




II 



V 



Xi 


I ■ 2 

0* J 4 

1*3 

0*58 

09 

0*18 

0*9 

0*21 

0*9 

O’OI 

1*3 

0*28 

1*3 

005 

1*3 

0*48 



0*9 

0*10 


P ti e 


0 02J5 


OM 373 


0*0292 


0-0397 


O' 1019 


0-0033 


0-2995 


o - 0090 



ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


( 113 ) 
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11*20 

* 0*45 




0-4613 


II II 11 

Dec 

3 



E, W 


21 08 



* 0*43 

11*25 

11*19 

1*2 

0*62 

23 

273 k 277 Newcomb 

Nov. 

29 

8 

3 « 

W, B 

64 

10 37*70 

+ 

*9 

34**2 

11*82 






II II II 


30 


E,W 


37 ^7 



33*99 

11*06 

11*98 





11 II II 

• 

1 Deo. 

1 



W, B 


■37 -63 



35 *3 

12*76 

1 2 

0 17 

w 

0 

b 

24 

282 5c 289 Newcomb 

Nov. 

29 

28 

38 

E, W 

64 S 5 . 1 s’o 7 


*5 

23 96 

ii'ii 


j 




II II II 

If 

30 


W, B 


35*05 



2.4*46 

**‘.59 


.0-8 

0‘6i 



II fl It 

Deo. 

1 



B, W 


35 03 



24*52 

1 *0*5* 

11*20 

o -»977 



ASTRONOMICAL LATITtTDES, 


(lU) 


123. MQ\--Co‘latitude 64 ° 30 ' + 




Slurs Obserreil 


25 


2r> 


27 


28 


29 


30 


31 


32 


33 


34 


282 299 Newcomb 


304 ik . 309 Newcomb 


M »l 


833 & 8«l Or. 80 




833 Gr. 80 U 348 Nowc. 

1 * »1 *♦ M 

If II If M 


357 Nowc. U 909 Gr. 80 


358 Nowc, it 909 Gr, 80 

if M *♦ If 

»» II II M 


357 & 377 Newcomb 


388 k 401 Newcomb 

II M II 

,1 II ' 


406 & 410 Newcomb 


II II 


422 k 432 Newcomb 


II If II 


Date 


1902 

Not. 29 
„ 30 

Dec. 1 


Not. 29 
SO 

Dec. 1 

Not. 29 
I, 30 
Doc. 1 

Not. 29 

I. so 

Dec. 1 


Not. 29 
„ SO 
Dec. 1 


Not. 29 
„ 30 

Dee. 1 


Not. 29 
„ SO 
Dec. 1 


Not. 29 
„ 30 

Dec. 1 


Not. 29 
„ SO 
Dec. 1 


Not. 29 
I, 30 
Doc. 1 


Mean of 
Zenith 
Distances 


*8 34 


7 lo 


7 2 


6 48 


30 46 


30 47 


30 34 


IX 39 


33 25 


18 8 


Positions 

oT 

Telescope 

during 

ObsorTa* 

iion 


Mean 

of N.P. D’s 


Half of Die 
Obierred 
Difference of 
Zenith Distances 


Seconds of 
Co-latitudo 


by ouch 
obser- 
vation 


Mean 


Summary. 


No. of pairs 


34 



0 / // 

/ // 

„ 

E, AV 

64 52 2 15 

— 21 50*86 

11*29 

W, E 

2-13 

50*42 

11*71 

E. W 

2*11 

5>-53 

10*58 

W, E 

O4 9 27*88 

-f 30 44*56 

12*44 

E. W 

27*86 

43 50 

11*36 

W. B 

27-8.? 

43- <>7 

11*50 

E, W 

64 J7 13 •94 

+ 3 48*24 

12* 18 

W, E 

23*92 

48 56 

12*48 

E, AV 

23*91 

47*97 

11*88 

E, AV 

64 4‘ .I '? 

— 10 51*40 

M-77 

AV, E 

3* 16 


12*01 

E,W 

3‘4 

S>*n 

1 2 • 03 

AV, E 

64 41 28*38 

— II i6*iq 

12*19 

E, AV 

28*37 

16 * 19 

12* )8 

AV, E 

»8‘37 

16*92 

*1 45 

AV, E 

^4 42 15-33 

- 12 3*52 

11 8( 

E, AV 

*5 33 

3*49 

1 1 *84 

AV, B 

*5*32 

4*49 

10*83 

AV, E 

64 53 

- 23 0*12 

12*21 

E, W 

<2'.^3 

0*40 

93 

AV, E 

>2*33 

0*58 

>>•75 

E, AV 

64 17 3*69 

+ >3 9*36 

12*05 

AV, E 

2*69 

9*25 

>1*94 

E, W 

2 - 69 

1004 

12*73 

AV, E 

64 22 13*09 

7 5^*25 

>> '.U 

B, AV 

>3’ *0 

58 *.^8 

11*48 

W, E 

1*3*11 

57*93 

11*04 

E, AV 

64 27 49*02 

+ 2 22*94 

11*96 

AV, E 

49*04 

22*32 

11*36 

E, W 

49 07 

2 2 * 69 

11-76 




11-67 


12*26 


11*96 


li’sS 


1 1 '96 


12*17 

*i'34 

1 1 * 6 j 

2 P - 34* I 


di 

II 

•4^ 

I 


0-8 


No. of observations 109 

Mean difference between observations taken E, W and those taken W, E = — O’' • 
Observed Co-latitude (weiglited mean) 64° 30* 11" ’81 + 0"-038 

Correction for Height above Sea-level + 0"'03 

Final Co-latitude 64°30'ir*84 


a 


O'// // 

Astronomical Latitude (A) = 25 29 48*16 + 0 038 

Geodetic Latitude (G) = 25 29 46*19 

Deflection of plumb-line (A— 0) = +1*97 


0*8 


0-8 


0*8 


0-8 


o 8 


0*48 

0*14 

0-45 

oiS 

o* 19 

0*23 

0*15 

0*36 

0*47 

0-20 
2 Pt’P 


P T 0 


O • 1 843 

0*0235 

O' 1620 

o'oiSo 

O ' 0289 

0*0433 

00180 

<>•^555 

0*2651 

o ' 0480 

3-6104 


Serial No. 
of pair 


1BSTEACT3 AND SUMMAEIES OF OBSEEVATIONS AND EESULT3. 


( 116 ) 


124. Amritsar— 58° 21' + 


Latitude 

... 31° 

38' 

Longitude 

74 

55 

Height 

... 770 

feet 


Instrument — Zenitli Sector No. 1 used as Zenith Telescope 

in. 

Mean Height of Barometer 29*13 


feet Mean Temperature 

Observer — Captain S. G. Burrard, R.E. 


Stars Obsorviiil 


Mean of 
Zenith 
Distances 


Po'^itions 
of I 
Telescope | 
during; 
Observa- 
tion 


Mean 

of N.F. D’s 


Half of the 
< )b'4crvi*d 
Diflerenco of 
Zenith Distances 


Seconds of 
Co-latitude 

l)V ('acli 

ob.<»er- Meal 
talion 


1483 k 141)0 Gr. 80 


1490 L 1305 Gr 80 



S8 4 21 <;o ^ J7 91 

21*49 3;oi 

21*40 3490 


58 15 47*68 
47 50 
47 SO 
^7*40 
47*30 


‘^T'SO 

50 

5 ^ 30 57*43 


1 1 ■ »i ^8 89 


58 23 I 0*0 I 0 78 I o 5176 


1400 k 1607 Gr 80 


58 20 42 ^9 
42 29 I 
42 20 
42 * 10 
42*00 


I 14*66 
17*01 
M*43 
17*09 
14*84 


1510 k 1533 Gr. 80 


1545 k 1554 Gr. 


Mar. 22 


ir 22 5 49 

, 23 

. 21 


58 39 58*01 
57*92 
57*82 

57*73 

57 


58 33 2»*o4 
20 94 
20*84 
20 73 
20 * 63 
*0*53 


1 1 25 67 

23 

22*78 
23 «S 
24-73 

22*83 


0*53 ! o 2809 


1540 k 1654 Gr 


1555 k 1677 Gr 


Mar. 22 

M 28 


Mar. 22 
M 23 



58 33 20*59 
20*49 
20*39 

20*28 
20 * 18 

30 *08 


58 14 45*45 
45*34 
45**3 
45*** 
45*0* 
44*9* 


- If 2524 
23*18 
22*69 

*3*73 
24*06 
21 96 


7 12*91 
13*11 

13*82 

***37 

10*57 

12*76 


I o 0*59 ! 0*3481 
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A8TB0N0MICAL LATITUDES. 


124^. Amriisar— Co-latitude 58 ° ai' + 


Serial No. 
of pair 

Stars Obsurvod 

Date 

Mean of 
ZerjiUi 
Distances 

.Positions 

of 

lelcBCopo 

durinjf 

Observa- 

tion 

Mean 

of N.l*. D’s 

Half of the 

0 bservijfl 
DilT**i-«'nc»? of 
Zen ill i Distances 

•Soeonds of 
Co-Jutitudo 

A 4 

To 

‘3 

V 

P V V 

by eiicii 
obser- 
Mition 

Mean 



1894 . 

o 

/ 


0 / 

„ 


/ 

n 

n 

// 




8 

1555 k 1580 Gr, 80 

Mup. 

22 

4 

50 

K. W 

S 8 . 1 * 

7 04 

- 

10 

7*95 

50*00 








23 



W, 10 


6 • «) ^ 



0-81 

57 * >2 








I'l. 



W, 10 


(rHi 



8*44 

5 S -38 






91 11 91 


25 



JO. w 


6*72 



10*41 

56 *3 f 







If 

2r, 



K. W 


6 • 0 1 



] 1 • 98 

54*63 






» , - 

19 

27 



W, E 


650 



9*35 

57**5 

57*11 

1 *0 

0*34 

0*1156 

9 

1577 & 1505 Gr. 80 

Mar. 

22 

5 

>4 

W, 1? 

58 22 

432 


0 

§ 

6-49 

57*83 






If ti 11 

If 

2.3 



E. \V 


431 



4 * 4 .^ 

50 78 








24 



K, \V 


4‘ 10 



6-22 

57-88 







fl 

25 



W. E 


3 ’ oS 



7*40 

56 49 






ff 


26 



W. E 


.V «7 



7*16 

56 71 






If If ff 

99 

27 



E, VV 


3*75 



5*29 

58*47 

57 

1 0 

0-41 

0- 1681 

10 

1580 & 1695 Or. 80 

Mar. 

22 

4 

57 

• \\% E 

S8 39 



27 

27 ‘.^5 

58 ■ 56 







99 

23 



K. W 


25-80 



37*34 

58 46 








24 

• 


E, W 


25-60 



28-48 

57 ’-* 







99 

25 



\V, K 


25 



29 * 26 

56 32 






91 99 99 


26 



W, E 


25 47 



29*71 

55 ‘76 






If ff If 

fl 

27 



E. W 





27-40 

S7 9<> 

57*38 

1 -o 

007 

0*0049 

11 

1617 & 1629 Or. 80 

Mar. 

22 

9 

57 

E. W 

58 22 

S« 75 

_ 

0 

60*25 

58*5® 







ff 

2.3 



W. K 


58 64 



61-34 

5 7 * 30 








24 



W, E 


58*52 



6 1 • 64 

56*88 







11 

26 



E, W 


58-28 



61-74 

56 *54 






99 19 19 

19 

27 



W, E 


58-16 



59*40 

58 76 

. 57-^0 

1*4 

015 

00315 

12 

1636 1639 Gr. 80 

Mar. 

22 

22 

55 

W, E 

S8 3> 

17*06 


9 

19*26 

S 7 - 8 o 






♦f If ff 


23 



E, W 


16-96 



18*99 

57*97 






ft ff ff 


24 



K, W 


16-84 



19*12 

57*72 






ff ff If 


26 



W, K 


16 65 



20*62 

56-01 






•f ff ff 

ff 

27 



E. W 


16*51 



i8-6i 

57*90 

57-48 

1*4 

003 

00013 

13 

1664 & 1672 Or. 80 

Mar. 

22 

It 

43 

E, W 

58 16 

s6-86 

+ 

5 

30*12 

56*98 






ff ff ff 


23 



W, E 


»f »;5 



30-21 

56*96 






ff fl ff 


24 



W. E 1 


26-62 



31*56 

58-18 






If fl ff 

ff 

26 



E, W 


26*37 1 



19-78 

5<>*'5 

57-07 

1*3 

0-38 

0*1877 

14 

1685 IL 1694 Or. 80 

Mar. 

22 

24 

43 

W, E 

58 11 

53 ’40 

+ 

10 

.?- 6.1 

59*03 






If ff If 

II 

23 



JC. W 


53*28 



.S' 0.1 

58-3' 






ff ff ff 

If 

24 



E. W 


53 * *6 



4'3f> 

57-53 






ff ff S *• 


26 


• 

W. E 


52*93 



5-88 

58 81 

58- 4 * 

1*3 

0*97 

1*2232 

15 

1706 k 1717 Gr. 80 

Mar. 

22 

1 3 

44 

E, W 

58 II 

40*38 

+ 

10 

18*29 

58-67 






fl ff ft 

ff 

23 



W, E 


40-24 



17*42 

57-66 






ff ff If 

If 

24 



W. E 


40' 1 1 



17*01 

57*12 





« 

♦f ff If 

If 

26 

1 


E, W 


39 '84 



» 7'35 

57**0 

57 -<^8 

1*3 

0*21 

0*0573 

16 

1720 & 1728 Or. 80 

Mnr. 

22 

1 

0 

30 

W. B 

$8 *5 

I 7 'o 8 

+ 

6 

39 84 

56-92 






f» ff fl 

ff 

23 



E, W 


><>•94 



40-87 

S 7 * 8 i 






11 M f, 

ft 

24 



Ef W 


16-81 



39- 16 

55*97 






fl If fl 

ff 

26 



W. E 


>6’S3 



41 *00 

57*53 

57-06 

1*3 

0*39 

01977 

11 

1733 k 174.1 Or. 80 

Mar. 

22 

3 

8 

E. W 

58 20 

»7’8.4 

+ 

I 

38*45 

56*30 






fl ff -f 

If 

23 



W, E 


*7-7a 



29*98 

57*70 






fl i| ff 

ff 

24 



W, E 


*7 '.57 



29*42 

56*99 






>1 ff If 

If 

26 



B, W 


*7 3° 



28-62 

55 * 9 * 

58-73 

1*3 

0-72 

0*6739 



ABSTRACTS AND SUMMARIES OR OBSERVATIONS AND RESULTS. (117) 

124. kmrWsdLr-— Co-latitude 58" 21 ' + 


Serial Xo. 
of pair 

Stars ObserTed 

1 

Gate 

Mean of 
Zenith 
Dislanocs 

Positions 

ot 

Telo«<i‘opo 

dininir 

obtKjrvtt- 

tion 

Mean 

of N. P. D s 

Half of the 
Observed 
GifTerenco of 
Zcuilh Gistunccs 

Seconds of 
Co'latitude 

by each 

obseT* Mean 

vution j 

Weight = P 

1 

( 

D 

i 

1 

1 Per 

1 

1 

1 

1801 

o 

/ 


o / // 

I 

t H 

1 

// 


i 

1 

1 

1 

1 

18 

ITo'J \ 1701 Or. SO 

Mar. 23 

25 

9 

W, E 

58 II zyi2 

4 10 33’ 08 

58 30 ; 

i 

58 30 

0-7 

085 

0 

0 

00 

19 

170 :j 1700 Gr. 80 

• 1 «. M 

t# M »» 

Mar. 23 

M 21 

M 20 

30 

^3 

W. E i 
W, E i 
E. W 

58 33 '6-3' 
16 ig 
IS ¥> 

- II 17**;? 1 
iS 27 
iS O4 

1 

S8 78 

y, 92 

5/ .0 

i 

58 01 

' 

1 ' i 

1 ' ^ 1 

©■56 1 

1 

1 

o'.rhi 


1 








2 p 

2 1 (‘ 

:g Pur -- 

5 


Summary. 

No. of pairs 19 

No. of observations 88 

Mean difference between observations taken E, \V and those taken VV^ E s=s — O'^ OS 
Observed Oo-latitudc (weighted mean) 58° 21' 57" -IS ± 0"’077 
Correction for Height above Sea-level + 0"’04 

Final Co-latitude 68° 21' 67' *49 

Off/ tf 

Astronomical Latitude (A) = 31 38 2’51 + 0'077 

Geodetic Latitude (G) = 31 37 58-72 

Deflection of plumb-line (A— G) = -t- 3-79 
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ASTEONOMICAL LATITUDES. 



725. fKrx\u2i^Co~latitiide 66° o' + 

Latitude 

o 

q 

Insirument — Zenith Telescope 

iti . 

Longitude 

... 80 32 

Mean Height of Barometer 27 * 87 

Height 

... 2113 feet 

Mean Temperature 6i^*3 


Observer — Lieut. E. A. Taudy, R.E. 








Positions 



• 




Seconds of 




Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

of 

Telescope 

during 

Obf?ei*va- 

Mean 

of N. 1 '. D’r 

Half of the 

( )bMcrTeii 
Difference of 
Zenitli Distances 

Co-liil 

by eac]i 
obser- 

itude 

Mean 

11 

<D 

V 

P V r> 






tion 




1 



vation 







1899 


o 



0 

, 

n 


r 

// 

„ 





1 

157 & 162 Gr. 80 

Dec. 

6 

1 6 

44 

E. W 

(>5 54 59-60 

+ 

5 

3 24 

2 84 

346 



0*3 >36 


j» >1 »> 

- 

8 


W, E 



59*64 



4-43 

407 

1 'O 

0*56 

2 

108 & 179 Or, 80 

Dec. 

5 

*9 

9 

W, E 

65 

43 

53-62 


16 

7*41 

1 *03 






,, j, 


8 


E, VV 



5 .V 57 



9 ,^2 

2 ’89 






179 & 181 Or. 80 


5 

*9 

9 

K, W 



52*74 



8*19 

0 * 9.1 




* *653^ 


J1 J> )* 

)• 

8 


W, E 



52 -68 



9-87 

2*55 

i *»5 

1*5 

1-05 

3 

201 4 210 Gr. 80 

Dec. 

5 

20 

S8 

E, W 


57 

1-62 

+ 

3 

2*36 

3 ’ 08 






222 & 204 Gr.’i^ 

it 

8 


W, E 



>55 



3-71 

4*26 







5 

20 

55 

W, E 

C6 

0 

27-05 

— 

0 

34-04 

3*01 






>» >» >» 

*1 

8 


E, W 



26*08 



23*32 

3 ’ 66 

3*73 

»*S 

0-83 

» *0334 

4 

200 4 268 Gr. 80 

Dec. 

5 

15 

43 

W, B 

65 

3 « 


+ 

2f 

sr<>7 

2*05 






if II 11 

- 

8 

E, W 



2 59 


22 

0-26 

2-85 

2*45 

1 0 

0*45 

0*2025 

5 

285 4 288 Gr. 80 

Dec. 

5 

5 

9 

E, W 

66 

2 

53 * 4 '‘^ 

_ 

2 

49*50 

2 89 

2 • 96 


006 



11 1» >1 

}i 

8 


W, E 



5242 



49-40 

303 

1 0 

0*0036 

C 

331 4 334 Gr. 80 

Dec. 

6 

5 

24 

W, E 

65 

33 

55 ' 4 .^ 

4 

26 

rii 

3*20 

3 '20 

o'S 

0-30 

0-0450 

7 

340 4 347 Gr. 80 

Dec, 

5 

0 

3 

E. W 

66 

8 

39 - 3 > 


8 

36 * 2 1 

3- 10 






M M J. 


8 


W, E 



39 • 2 2 



36 ’ 06 

3 ’ 1 6 






340 & 348 Gr. 80 


5 

9 

29 

E, W 

6s 

43 

28-82 


>7 

.1.1 ■ 61) 

2-71 






» II 11 

II 

8 



W, E 



i8 72 



34 64 

3*36 

3*09 

> * 5 

O' 19 

0-0542 

8 

350 4 35.3 Gr. 80 

Dec. 

6 

4 

22 

W, E 

66 

1 1 

* 3*74 


1 r 

10-73 

3*02 






II >♦ M 

11 

8 



E, W 



>3 63 



10-50 

.r >3 






353 & 373 G.-. 80 

11 

6 

4 

23 

K, W 


12 

.ro 4 



59 .^9 

3*65 






>» II >1 

11 

8 


• 

W, E 



2*95 


12 

0-46 

2 49 

308 

i*.5 

O' 18 

00486 

9 

376 4 389 Gr. 80 

Dec. 

5 

1 1 

5 ^ 

W, E 

66 

8 

18*41 


8 

16-32 

2 *09 






1 1> >1 >1 

»i 

8 


E, W 



18 32 

j 


14*30 

402 

3 * 06 

1 *0 

a* 16 

00256 

10 . 

394 4 396 Gr. 80 

Dec. 

6 

2 

33 

E, W 

65 

55 

1 *42 

^ + 

5 

1-72 

3 ’*^ 






»> 11 11 


8 



W, E 



*•33 



2-17 

3*50 

3*32 

I *0 

0-42 

0-1764 

11 

403 A 414 Gr. 80 

Dec. 

5 

4 

38 

W, E 

65 

47 

> 9 * 5 * 

+ 

12 

43*41 

292 






» 11 }) 

11 

8 



E, W 



19-41 



43 ' 7 * 

3-12 

3*02 

I -o 

0*12 

0*0144 

12 

419 & 444 Gr. 80 

Dec. 

6 

2 

57 

E, W 

66 

6 

1115 


6 

7 '90 

3 * 1 6 






11 M n 

11 

8 



W, E 



1 1*07 



8 66 

2 -41 

2*79 

I -0 

1 O' 1 1 

0’OI2l 

13 

471 4 475 Gr. 80 

Dec. 

5 


41 

W. E 

6s S8 33 28 

•f 

I 

30*11 

3.^0 






” ** ’* 


8 

j 4 


E, W 



.^.r >9 



30 02 

3*21 

3*30 

I *0 

0*40 

1 

0* 1600 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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125. Co-latitude 66° o' + 


Stars Observed 


Moan of 
Zonitli 
DjHtaiicoH 


Positions 

of 

'rolohcope 

(illllli*' 

Obhorva- 

iioii 


Moan 

ofN P I)v 


Half of the 

< cd 

niUVrefico of 

Zenith J>i&tuiiCi'8 , 


SoontidH of 

it lulo 


hy < a<‘h 
- 

\ lit ion 


600 k 526 Qr 80 


66 1 7 17 66 
•7 55 


553 k 563 Gr. 80 


Dec. 5 >4 

M 8 


66 3 17 61 

17 5 * 


3 *4 

»S >2 


3 

•! 39 s'Ss 


10 o 05 0*0025 


577 k 581 Or 80 
584 k 677 Gr. 80 


Deo. 8 o 16 

Dee 8 011 


66 61115 
I 24 22 


3 '« 

2 45 2 82 


10 o 08 o 0064 


613 k 630 Gr. 80 


Dec. 6 i » 3*1 

„ 8 


66 8 34 35 

34 27 


2 QO 

2 Of) 2 80 


! 10 o 10 o 0100 


r.33 i 648 Or 80 
OtK & 677 Gr SO 


Doc 5 215 

Dec 5 2 21 

M 8 


66 1 8 87 

7 22 IQ 
22 1 1 


2 20 

3 06 

3 >5 2 90 


10 I O 00 ' O OC'OO 


686 & 700 Gr 80 
686 k 7()4 Ur ’ 80 


Dec 0 I 40 

Doc 5 I 35 

M 8 


66 16 1 1 * 39 

'* 33 

o 99 

3* 92 


lO 7*99 

7 79 

O 2Q 07 

28*65 


15 o 10 I o 22.S2 


904 & 098 Gr 80 Dec 7 3 40 

,, M „ ' M iO 


66 4 38 12 

3« *4 


4 3^'n 
34 93 


I ’ o 020 0 0400 


1010 k 1021 Gr HO Dec. 7 1 47 

M „ 10 


65 49 50 21 

50 24 


10 13*01 

1 1 ‘91 


to o 21 I o 0441 


Dec. 7 

0 36 

E, W 

66 8 42 82 

„ 10 

1 

W, E 

42 7« 

Dec 7 

0 40 

E, W 

*2 53 33 

10 


W, E 

53 39 


- 8 39*^4 

19 96 
12 49*47 
49 92 


» 5 I o 46 o 3174 


1104 k H 27 Gr 80 Dee 4 3 55 

>> jj >1 *• 7 


)i ji f * 

>1 tt If 


65 48 46 83 
46 <)0 
46 98 


411 14 80 

15 «7 
*5 5 » 


10 o 54 I o 2916 


1181 & U93 Gr. 80 Dec 4 2 10 

II II 11 i» 7 


6 s 57 '9'68 

1(1 79 

19 91 


10 0 14 00196 


1206 k 1223 Gr 80 Dec 4 3 9 

II 11 II II 7 


II 11 II 

II II II 


66 7 57 18 

57 32 
57*47 


7 55 47 

54 43 
56 43 


10 I 23 I 5129 


1237 k 1266 Gr. 80 Doc. 4 1 27 

.1 ,1 n I, 7 


11 II II 

JI II ti 


,, 10 

i;!S<; &. 1205 Or. 80 Dcu -1 i 33 
11 »♦ II I If 7 i 

I. 10 


66 23 22 46 
aa 62 
22 8 q 
17 49 00 
49 «7 
49 45 I 


23 32 

17 84 

18 70 

17 4; lO 

4f' 73 
4S 89 


1*5 j o 68 , o 69^6 


1271 k 1279 Gr. 80 Dec. 7 i 47 

I, I, I, I. 10 


65 46 a8 59 
28 84 


+ >3 31 52 
33 63 


1 1 1 

1 47 2 20 


10 0 61 I o 3721 


1284 & 1297 Or 80 D«o. ? 7 59 

.V 10 

1297 it . laoo Gr 80 Dec. 10 7 35 


65 S9 21 27 
*• 45 
60 »3 3 i' 3 ‘ 


+ o 42 24 

40 87 

— 23 28 69 


3 5 * 
a 32 

2 62^ 2*77 


o *3 o 0254 
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ASTRONOMICAL LATITUDES. 


125. fKrcwiSi—Co-latitude 66“ o' + 








Positions 





Seconds of 

Ps 



d 




Alcan of 

DisUiuces 

of 


Half of the 

Co-Jalitnde 

II 



^ o 

WJ 

Stars Obsorvoti 

Date 


'i’clescopo 

riuriri'' 

Observu- 

Mean 

of N. P. IVs 

< )b»errcil 
DitVcroncc of 
Ztjiiilli. Distances 

by ciicli j 
tiliscr- 1 

Afoan 

[wi 

'Z 

u 

V 

Vvv 






lion 





vution 


> 





1899 


o 

r 


o / u 


/ 

// 

u 

„ 




29 

13 C.T & 1373 Gr. 80 

Dec. 

6 

I 

40 

W. E 

65 so 

+ 

0 

26 *.^5 

2-68 






>l » 1> 


9 



E, W 

35 59 



26*62 

3'2I 

2*95 

I *0 

005 

0*0025 

30 

1367 i 1378 Or. 80 

Dec. 

G 

I 

14 

W, E 

65 51 34 * 0.1 

+ 

8 

2807 

3*00 






M )} >1 

” 

9 



E. VV 

34*29 



28-84 

3*13 

3*07 

1 *0 

0* 1 7 

0*0289 

31 

1397 A 1411 Or. 80 

Doc. 

C 

5 

39 

E» W 

65 41 SO* 9 .S 

+ 

18 

11*63 

2*56 

2 * 56 

0*5 

o*.l 4 

00578 

32 

1428 & 1450 Gr. 80 

Dec. 

G 

9 

19 

W, E 

66 9 22*09 


0 

18-40 

3 '69 






*» M »* 

f. 

‘,1 


E, \V 

22 * 4.1 



18 • 21 

4*22 






1452 &, 1428 Gr. 80 

D«c. 

(; 

9 

17 

E, W 

11 28 05 


11 

26 • 25 

2*70 






i» i» *• 

»« 

9 


W, E 

29 29 



25-26 

4*03 

3*67 

1*5 

0-77 

0*8894 

33 

1470 i 1473 Gr. 80 

Dec. 

G 

5 

i8 

E, W 

66 10 43*28 

- 

10 

41 *62 

1*66 

1*66 

0*5 

1*24 

0*7688 

34 

1483 A 1483 Gr. 60 

Doc. 

6 

8 

34 

W, E 

H 43 *97 

+ 

17 

0*02 

2*09 






t» « M 

f» 

9 


E. W 

3 * 3 i 


16 

59*51 

2*83 

2*91 

1-0 

0*01 

0*0001 

35 

1498 4 1507 Gr. 80 

Dec. 

6 

8 

28 

E, W 

65 49 41 10 

+ 

10 

19 * II 

0*21 





• 

l» 1* M 


9 



W, E 1 

41 '49 



21 ' 18 

2*67 

1*44 

1*0 

I *46 

2*1316 

3 G 

1511 4 1524 Or. 80 

Dec. 

G 


• 

12 

W, E 

66 21 16*26 


21 

13-76 

2-50 






»I M 1* 

I* 

9 



E, W 

16 65 



14*01 

2*64 

2*57 

I *0 

0*33 

0*1089 

37 

1538 k 1543 Gr. 80 

Dec. 

G 

30 

I I 

E, W 

65 45 11*77 

+ 

14 

51 *4^^ 

3*25 






If If >> 

” 

9 



W, E 

1215 



50*59 

2*74 

3*00 

I *0 

O* lO 

0*0100 

38 

1572 k 1580 Or. 80 

«• 

Dec. 

C 

12 

i6 

W.E 

66 0 1*28 

+ 

0 

1*82 

3 * 10 

3 * ro 

0*5 

0-20 

0-0200 

39 

1595 k 1 C 17 Or. 80 

Dec. 

6 

2 

22 

E, W 

65 59 47 * 3 * 

+' 

0 

15*13 

3 * 0.1 






)) II If 

11 

9 



W, E 

47*78 



15 ‘fc 

. 1*44 

3*24 

1*0 

0*34 

0*1136 

40 

1032 k ICIG Gr. 80 

Dec. 

G 

II 


W, E 

65 40 34 ’ 16 

+ 

19 

29-12 

3*28 






>» >» )« 

tt 

9 


E, W 

34 '66 



28*16 

2 '82 






UUfi 4 lO-Vl Or. 80 

Dec. 

G 

1 1 

39 

K, W 

54 3 ^* 5 * 


5 

30*11 

2*63 






H '» )l 

ft 

9 


W, E 

33*01 



29*82 

2*83 

2*89 

1*5 

O'OI 

0*0002 

41 

1 C 81 4 1701 Gr. 80 

Dec, H 

G 

1 

1 

8 

42 

E. W 

65 49 1*21 

+ 

11 

i 

1*87 

3*08 1 






II II II 

II 

9 


W,E 

1 '76 



0*93 

2*69 

2 89 

1 *0 

0*01 

i 

0-0001 

42 

1714 4 1728 Or. 80 

Dec. 

G 

7 

17 

W, E 

66 4 28*61 


4 

26*13 

2*48 






II II II ^ 

II 

9 


E, W 

2917 



27*13 

2*04 

1 

2*26 

I'O 

0*64 

0-4096 



ABSTEACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS.’ 
125. Amua — Co-latitude 66° o' + 
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a 

'*5 ^ 

Stars Observed 

Date 

Mean of 
Zenitli 
Distances 

Posit ions 
of 

Telescope 

Mean 

Utilf of the 
Observed 

; \ 

1 ScCoTidb of 

Co latitudo 

Pw 

11 



V o 

CO 

during 

Ob^urva- 

tion 

of N. P. D’d 

iJifferenee of 
Zuiiith Distances 

by eacli 
obser- 
vation 

Moan 

A 

BP 

S 

V 

P 11 » 



1800 

o t 


0 t u 

r If 


H 




43 

1751 k 1750 Gr. 80 

it it it 

Dec. 6 

9 

17 10 

R, W 

W, B 

66 1 2 6 • 1 

6 73 

— 11 3*20 

3 M 

2 HI 

1 :,b 

3 IS 

I ’0 

0*25 

00625 

44 

1793 4 1799 Gr 80 

» 1) )> 

i Dec. G 

9 

8 4 

B, W 

W, B 

Os S« 8-86 
9SO 

+ I 53 48 

53 24 

*! 34 

2 74 

2'S4 

1 0 

0*36 

0*1 296 

45 

1817 A 1825 Gr. 80 

Dee. 9 

20 5 

E, W 

1 

66 11 47-55 

- 41 43 85 

3-70 

3 * 7 c> 


0 80 

0 3200 




[ 


1 



2 F* - 

‘ 47 S I 

7. Per * 

12 4110 


Summary. 

No. of pairs 45 

No. of observations 110 

Mean dificrence between observations taken E, W and those taken W, E = — 0"- 04 
Observed Co-latitude (weighted mean) 66° 0' 2" ’90 + 0"’052 

Correction for Height above Sca-lcvel -f- 0'''‘08 

Final Co-latitude 66° O' 2" 98 

Off/ ff 

Astronomical Latitude (A) = 23 59 57-03 + 0-052 

Geodetic Latitude (G) = 23 59 56-24 

Deflection of plumb-line (A — G) = + 0-78 



serial No. 
of pair 
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ASTE050MICAL LATITUDES. 


126. Andhiari — Co-latitude 65° 18' -p 


Latitude 

Longitude 

Height 


... 24^" 41' 

... 78 16 

... 1330 feet 


^ 41' s Instrument — Zenith Telescope 

in, 

16 Mean Height of Barometer 28 74 

) feet Mean Temperature 64® *1 

Observer — Lieut. H. M. Cowie, R.E. 


Stars Obserred 


Mean of 
Zenitli 
Dislances 


Positions 

of 

IVie-Scopo 

during 

Observa- 

tion 


Mean 

of N. P. D’s 


Half of the 
Observed 
DitTerenee of 


Seconds of 
Co-iutiinde 


Zcuilh Di.ttt.iccs I 



1 15-13 Ncwc. & 3927 Gr. 80 

Ji ?» 1) j) 

2 1553 A. 1 BC 8 Newcomb 


1572 Newc. A 4036 Gr. 80 

1* J> >J M 

n n >) tt 

M 51 )t >5 


^4415 Newcomb 

5» . 5» S» 

5) «* 55 

5) 5) If 


30 k 31 Newcomb 

>5 JI )> 


64 & 00 Newcomb 


73 & 81 Newcomb 


97 & 108 Newcomb 


Dec. 11 I 34 53 

„ 18 


Doc. 11 1 8 27 

„ 14 

„ 15 

18 


11 18 44 

14 

15 
18 


11 34 o 

la 
U 
17 


11 28 45 

13 

14 
18 


35 27 
la 
14 
18 


J7 3 52 

18 


17 16 8 

18 


K, W 

W, E 

65 16 0-46 

0-67 

+ 2 48*00 

47*60 

E, W 

W, E 

E. W 

W, E 

65 42 29-09 
29-25 
29 • 3 1 
29*49 

- 23 40*88 

40-65 
40-46 
41*19 

W, E 

E, W 

W, E 

E, W 

64 56 6 02 
7*06 
711 
7*28 

4 22 41*02 
41*5* 
41*04 
41*05 

W, E 

E, W 

W, E 

E, W 

65 22 15*22 
15-28 
* ? * 
* 5*36 

- 3 26*20 
27-24 
26-25 
26-79 

E, W 

W, E 

K, \V 

W, K 

65 22 4609 
46 - 1 2 
46 >5 
46*22 

- 3 57*54 

57*. ^5 
58*11 

57*17 

E, W 

W, K 

E, W 

W, E 

65 IS !*86 

I 92 
1*87 
1*90 

4- 3 47*13 

46*34 

47*17 

47*08 

E, W 

VV, E 

65 37 22*29 
22*32 

- 18 3 , 1*85 
32 * 9 ,^ 

W, E 

E, W 

65 12 12*01 

12 03 

4 6 36*19 

36*87 


1*0 O’ 18 0*0324 


47'94 

4857 
4 S’ *5 

48*33 48*35 o ’39 01977 


40*02 

48-04 

49*05 

48-57 48-67 1*3 003 


48-55 

4877 

48-04 

4905 48*60 1*3 0-04 


48*09 

48 • 26 
40 04 

48-98 48*82 1*3 0*18 


48-44 

49*39 48*93 1*0 0*28 


48*30 

48*90 48*55 0*7 0*09 


9 102 k 108 Newcomb 

10 118 k 121 Newcomb 

11 131 & 138 Newcomb 

t» ft It 

r* *» t» 

12 131 k 163 Newcomb 


15 43 

W, E 

E, W 

6 s 37 ' 4-36 

'4'38 

- 18 

4 23 

W, E 

6 s 16 41 '84 

4 2 

»6 45 

E, W 

W, E 

E, W 

64 SJ I4'4<) 
14 48 
•4'47 

4 26 

16 56 

E. W 

W, K 

E, W 

6 s 3 14-24 
'4' 2.1 
14*22 

+ *5 


»5'63 


48 - 20 

48-76 48*48 0*7 o*i6 


48*84 48-84 0-7 0*20 


40*10 

48 * 2.1 

48*79 48*61 0*8 003 


49*03 

47*54 

4870 48*31 0*8 0*43 


0*0179 

00380 



ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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126. Andhiari — Co-latitude 65° 18' + 


Stari Obierved 


Mean of 
Zrljltli 
Distances 


Positions 

of 

I’elescopo 

during 

Obseria- 

tion 


Moan 

of N. V. D’s 


I Half of tlio I 
Observed 
DiiTiM of 
Zcnilii Distances 


Seconds of 
Co latitude 


by each 
obser- Meat 
vat ion 


165 St 170 Newcomb 


f»S 38 6-58 
^•55 


10 17*72 48 86 

1803 48*52 48*61] 


176 185 Newcomb Dec. 12 3 57 

»• M n J» Dl 

U 


65 ^ 3 * 7 * +12 44*36 48 08 

3*70 44*44 48 14 

3*69 44 8y 48 58 48 2 j 


471 Or. 80 k 203 Newc. Dec. 12 41 

M )♦ M 11 )> , 13 

„ M M M 14 


65 18 14*31 + o 34 61 48 92 

*4 *9 33 U 4«'03 

14*27 34*88 4 Q*JS 48 S< 


471 Qr 80 A, 209 Nowc. Dec 12 3 57 

n „ 13 

»» M M M »* 14 


65 14 52 07 +3 56*69 I \S 76 

.S* OS 56-40 4«'54 

52*03 56*88 48*91 48 6( 


211 & 224 Newcomb Dec. 12 24 43 

„ 13 

„ 14 


65 II 42*61 4 - 7 6*2^ 48*84 I 

43 59 6 * i() 4b* 75 I 

42 57 6 23 48 80 I 48 71 


229 k 236 Newcomb Dec. 12 o 37 

M .» M Id 

.. 14 


65 35 17 *16 - 16 28* {;4 4.8 61 

17 15 28 84 48 31 

17*13 09 49 04 48*5: 


229 & 238 Newcomb Dec. 12 o 37 

M n „ 13 

M „ M 14 


<>S 35 ***93 “ *0 34 81 4 ^ la 

22*91 34*14 iii 77 

22*89 34 06 33 48 6. 


252 Newc. A 643 Gr. 80 Dec. 12 12 47 

»l 11 M tv M 13 

M »l »» ft »» 14 


64 59 58*36 -»• 18 50 Go 48 96 

58*34 50*14 48 48 

58*32 50*10 48 4* 48*5^ 


5 1 0*0030 


273 A 283 Newcomb Dec. 12 9 a8 

„ M M 13 

j> »» >> ” 14 


65 7 *7*50 4 - II ^ 0*97 48*47 

i 7’48 30 87 48*35 

17 46 30-9* 48 37 48 * 3 ( 


273 A 287 Newcomb Doc. 12 9 5 * 

„ „ ,t M 13 

» M li 


^5 30 5* 80 — 12 2*98 48 82 

51 78 3 -48 68 

51*70 3*41 48*35 48 6.t 


305 A 313 Newcomb Dec, 12 19 8 

n „ „ ,1 14 


65 a6 30*80 
30 77 


7 42-17 63 

42-28 48*49 48 


318 Newc. A 874 Gr. 80 Dec. 12 9 i a 

. .. „ M „ 13 

„ n M ,t 14 


65 32 40*03 - 13 51*38 48 65 

40*02 50-77 49 ’ 25 

40 01 50 87 49 *4 49 08 


348 No WO A 943 Gr. 80 Dec. 16 7 34 

i» t» >* tt »» 1 < 

.. 18 


65 27 5 * 9 * “ ® *^‘‘39 49-52 

5*90 i6*86 49 04 

5*89 *8*15 47*74 4884 


348 A 371 Newcomb Dec. 16 7 M 

„ M M t. 37 

„ t, 18 


5 43*50 *♦* *3 5*00 48*50 

43*49 5 23 48 72 

43*48 4*63 48 *** 48 52 


374 A 391 Newcomb [Dec. 16 14 44 

17 

18 


65 37 6*79 - 18 18*00 48*79 
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( 124 ) 


126 . Andhiari— Co-/a^/^w^/e 65° 18' -f- 


Stars Observed 


rosilions 

Mean of 
Zm.ith 
biataucuB 

Ubserva- 

tioti 


Mean 

of N. r. D’s 


Half of the 
Obsi'rved 
Oillereneo of 
Zenith Distances 


Seconds of 
Co- latitude 


l)y eacii 

obe«n*- Mean 
vat ion 



28 1035 k 104C Gr. 80 Dec. 10 


65 20 0*37 - 1 11*20 49*17 49**7 


053 0*1966 


29 1058 Gr. 80 k 410 Newc. 


65 5 55*80 

.55*80 

55*80 


+ 12 52*56 

52*61 
52-69 


48*36 

4841 

48-49 48*42 


0*22 0*0581 


30 424 k 430 Newcomb 


65 16 18-29 
18-30 
18-32 


■f * 2 30*66 

30*28 
30*17 


48*95 

48*58 

4849 48’6S 


0*01 0*0001 


431 Nowc. k 1107 Or. 80 


65 12 44*51 


+ 6 3 * 6 1 

4* 20 
3*8i 


48*12 

48-;2 


O’ 16 00205 


118G & 1197 fli’, 80 


)l »> 5» 


65 4 39*20 

39 22 
39*24 


-f 14 9*26 

9-46 

9*5^ 


48 *46 
48-68 

48-80 48*66 


0*02 0*0003 


1227 Or. 80 & 2177 Gr. 90 


65 19 51*18 
5‘*23 


- 1 3-09 

2*6i 


48*09 

48*62 48*36 


0*28 00784 


468 k 479 Newcomb 


6s 13 58*19 
58*26 


■f 4 50*46 

49*91 


48*65 

48*17 48*41 


0*23 0*0529 


493 k 404 Newcomb 


65 II 48*49 

48-52 


7 0*57 


49 • 06 

48’77 48’9J 


0*28 0*0784 


505 k 52L Kowcomb 


65 33 47*6i 
47-66 
47*7* 


- 14 59-00 

.59-36 

58 05 


48*61 

48*30 

49*06 48*57 


0*07 0*0039 


621 k 531 Newcomb 


65 18 21*10 
21 * 16 


+ o 27*91 
27*73 

27*97 


49*01 

48 So 

49*19 49*00 


0*36 0*1027 



Summary. 

No. of pairs 37 

No, of observations 103 

Mean difference between observations taken E, W and those taken W, E = -f 0" *04 
Observed Co-latitude (weighted mean) 65° 18' 48'' '64 4; 0"’02G 


Correction for Height above Sea-level 


4- 0"*05 


Final Co-latitude 66“18'48"-69 


o » 


Astronomical Latitude (A) 
Geodetic Latitude (G) 


= 24 41 11-31 ± 0-026 
a 24 41 6-78 


Deflection of plumb>line (A— G) 


+ 4-53 





ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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127. Ankora— (?o-/af/Yu(/e 70 ° 35 ' + 

in. 

Laiiiude ... 19° 25^ Maximum recorded Height of Baromeier = 28*076 

Longitude ... 79 39 Minimum „ = 28*528 

Height 1463 feet Maximum ,, Reading of Therimmeter = 75° *0 

Instrument — Zenith Sector No. 2 Minimum = 65 *5 


Observer — J. Eccles, M.A. 



Note.— The barometer was read daring work every hoar, the thennometer every fifteen minutes* For the calcolatlons of refraction a separate 
Talne for the pressufo and temperature was deduced for eaoh star* 
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ASTRONOMICAL LATITUDES. 


Ankora— 70° 35' + 


Star Observed 


Positions 
Position ot 
^ . of Telescope 

^ ® Azimuthal during 

stud Observa- 

tion 


Observed 

Zenith 

Distance 


Seconds of Co-lutitudo 


each 

observa- 

tion 


Mean by 


429 Gr. 72 ‘ 


Jan. 12 

» 13 


441 Gr. 72 


Jan. 12 
» 13 

M 17 
« 18 


3 20 6-6 
<*‘5 

ri 

6-7 


34‘4 

.vr5 

34 4 34 ' 6 


449 Or. 72 


Jnn. 12 
„ 13 


460 Gr. 72 


468 Gr. 72 


Jan. 12 
„ 13 

M I'i 

16 


Jan. 17 
.. 18 


o 45 2<)-9 
30-7 

30*9 

30-5 

30*0 

30-4 


5 28 12*5 
12*4 
13*0 
124 


a I 20-7 
20 'a 


68 34 14*0 
140 



472 Gr. 72 


J»n. 12 
,, 13 

M 14 

16 


o 54 480 
48*0 
48-8 
47*9 


71 30 ao‘9 
20*9 
20 9 


600 Gr. 72 


Jan. 12 
„ 13 


623 Gr. 72 


Jan. 12 
« 13 


o 56 540 
54*8 


71 32 26*8 

26 8 


630 Gr. 72 


Jan. 14 

M 16 

M 17 
18 


1 39 57'4 
56 '3 
56*5 
56*9 


68 55 38*1 

38-1 

. 38 '* 

38-1 


651 Gr. 72 


Jan. 12 
13 


65 a8 I7‘i 
17*0 


666 Gr. 72 


Jan. 13 
14 


82 36 57*8 
57*9 


677 Gr. 72 


Jan. 12 


o i6 58*4 70 >8 34*8 




ABSTEACTS AND SUMMAEIES OP OBSEEVATIONS AND EESDLTS. 

127 . Co-latitude 70 ° 35 ' + 


( 127 ) 


Star Obseryed 


679 Gr. 72 


681 Gr 72 


589 Gr. 72 


593 Gr. 72 


600 Gr. 72 


610 Gr. 72 


618 Gr. 72 


623 Gr. 72 


645 Gr. 72 


676 Gr. 73 


679 Gr. 72 


690 Gr, 72 


697 Gr. 72 


706 Gr. 72 


Poftitiona 
ToHition of 

of Teh*t?c*op€ 

Azimutlial dining 
Obwet va- 
Uon 


ri* 1 Observed 

lel.;ecope 


Jan. 17 S 

M 18 


Jan. U 
,, IG 


Jan. 12 N 
11 1^3 



Jan. 17 
„ 18 


Jan. 12 
M 1:1 
» U 
,, IG 


Jan. 12 
,, 13 


Jan. 17 
.. 18 


Jan. 12 
,» 13 

M 14 
» 16 


Jan. 12 
13 



Jan. 12 
n 13 


Jan. 17 
.. 18 


Jan. 12 
M 13 
H 17 

M 18 


Jan. 14 
» 16 


Jan. 12 
.. 13 
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ASTBONOMICAL LATITUDES. 


127 . Ankora— (?o-/af/Ywt/e 70 ° 35 ' 4- 


0 ^ 


. 

13 

Star Obseryed 

T ^ 

« 0 


CO 



Position 

of 


Positions 

of 

Telescope 


Azimuthal during 
stud Observa- 


728 Gr. 72 

»j » 

(i *1 

ft ft 

ft ft 


737 Gr. 72 

tt Jf 

tf ft 

»• ft 


758 Gr, 72 

}> n 

769 Gr. 72 

1* f> 

It i* 

It tt 

777 Gr. 72 


t» ft 

t» V 

792 Gr. 73 

tt fi 

If If 

tt tt 

795 Gr. 72 

2) tt 

807 Gr. 72 

f» ft 

it U 

}f it 

811 Gr. 72 

« 

812 Gr. 72 

I* »t 

>1 >f 

ti ft 

819 Gr. 72 

»> »i 

833 Gr. 72 
»> •> 

837 Gr. 72 

*» It 

839 Gr. 72 

ft 12 


Jan. 1 2 

It 13 

I. 1^ 

ft 1^ 

tt 17 

18 


Jan. 12 
,» 13 

1^4 

tt 18 

,, 17 
.. 18 


Jan. 17 
.. 18 


Jan. 12 

13 

14 

„ 16 


Jan. 12 
,t 13 
tt 14 

t, 16 

17 

» 18 


Jan. 12 
„ 13 

17 

18 


Jan. 14 
» 16 ! 


Jan. 12 
„ 13 

t. 17 
>. 18 


Jan. IG 


Jan. 12 
„ 13 

„ 17 

.. 18 


Jan. 14 

f. 16 


Jan. 12 
^t, 13 

Jan. 17 
18 

Jan. 14 
„ 16 


ObserTod 

Zenith 

Distance 


«o 53 

48*0 

47-8 

482 

47*6 

479 


3 ^>0 39 * > 
40-1 
411 
40*0 
39*3 
40-1 


6 38 20*7 

30*9 


5 *5 *7*0 

* 7-7 

>8*3 

16*6 


3 *9 21*3 

34*0 
33'9 
23 '6 
320 
33*7 


3 39 40*9 

4i*5 

42-1 

41*6 


6 25 65 9 64 9 28*0 

649 *7*9 


9 5a 53 '4 80 38 27 '1 


4 57 45*1 65 37 49*3 


04314*9 71 18 47*9 

15 2 47 9 

15*0 481 

15*4 48*1 


7 53 62 43 i 8*3 

i;*i 18 *3 


5 * 46 5 ^5 3* 48 0 


12433*7 69 II 13 


5 3 *0*5 ^5 3* 

10*8 














ABSTEACT3 AND SUMMARIES OP OBSERVATIONS AND RESULTS, 
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127. AnkotSL— Co-latitude 70 ” 35 ' -{■ 


Positions 
Position ot 

Aziniutliul 

stud 01 )'*eivu* 


St*f()iids of Co-l.ititudo 



Ob-^orrod 

ZtMlltll 

Distance 


bv 
ciicli 
obsei va 


Mean by 

Noilli houth 

Slur Star 


o 59 24 8 ] 69 .^0 8*6 ^r 4 

25 8 8 <> ^44 


O 42 11*2 I 69 53 22*4 (y I 

<> 1 23 4 o 1 3V3 


2 27 30*6 68 8 2*7 33*3 1 33-3 


7 21 33*3 77 57 ^v 8 

33 o 6-1 33 1 


7 7 10 o 77 42 51 -2 32 2 

18 0 51 4 32 8 


5 28 50*2 65 6 44*3 u’*; 

4« 9 44 4 33' 3 


3 4 (^7 ^ 67 30 26 9 I 34 2 

00 8 2b 9 35*7 


o 54 3^ 3 I 7i 30 *0-3 32-1 

1 *0 1 33‘2 


I 13 50*3 71 49 33*3 34*0 

Oo I 34 4 34 ^ 

3 33 5 3 r* 

Oo 5 33 5 3d o 


4 2 54 6 66 32 40 2 34 8 

53 3 40 3 33 0 

54 3 40 3 34 0 

53 9 *40 4 34 3 34 '3 


2 28 26 7 73 3 58- 1 31 4 

26 8 58 2 31 *4 


I 23 21 ’3 69 12 12-5 33 8 

20-5 12 0 33 I 33 ’5 


4 5* 34-7 <>S 4* 598 34*5 I 

33'* 59 8 33 o 33 8 


6 ;26 5*2 77 X 37*3 32*» 

5*3 37*5 32** 


2 6 18 -2 72 41 51 '2 33*0 

19 s S»*4 3»*9 


t 6 59*0 I 71 42 3**3 33 3 

3**5 3 











ASTRONOMICAL LATITUDES. 


(laaj 


127 . .^nkora.—CO‘latitude 70 ° 35 ' + 


,°u 

^ * 

‘C ‘7? 

Q; O 

a.- 

Star ObBcrrod 

Date 

Position 

oi 

Azimuthal 

stud 

Positions 

of 

Telescope 

during 

Observa- 

tion 

ObHorved 

Zenith 

Distunco 

N.P.D. 

Second 

by 

catdi 

observa- 

tion 

8 of Co-latitude 

Mean by 

■ 

V 

V V 

North 

Star 

South 

Star 


• 

1889 










70 

980 Gr. 72 

Jan. 14 

N 

E, W 

3 5* 246 ; 

74 27 S7'8 

33*2 






j) *) 

n 10 

8 

W, B 

263 

5S0 

3»*7 


32*5 

0*3 

O’ 09 

71 

989 Or. 73 

Jan. 14 

N 

W, E 

4 29 53- 1 

75 5 27'o 

33*9 






a 

». 16 

8 

E, W 

s.rs 

27'2 

33*7 


3.v8 

X 0 

I *00 









35 etj by N. Stars = 

13*21 









35 vv by S. 

Stars «» 

12 ’85 


Summary. 


No. of North Stars 42 No. of South Stars 29 


No. of observations 

212 





Co*latitude by North Stars 

0 

70 

/ 

35 

// 

33-81 

± 

If 

0-059 

j, South ,, 

70 

35 

32-82 

± 

0-085 

Mean Co-latitude 

70 

35 

33-32 

± 

0-052 

Correction for Height above Sea-level - 


+ 

0-05 



Final Co-latitude 70' 

’ 36' 33' -37 



Astronomical Latitude (A) = 

0 

19 

/ 

24 

// 

26-63 

± 

0-052 

Geodetic Latitude (G) = 

19 

24 

34-76 • 



Deflection of plumb-line (A— G) s 



8-12 







Serial No. 
of pair 


ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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128, Bahak — Co-latitude 59° 15' + 


Latitude 

... 30® 45' 

histrument — Zenith Telescope 

Longitude 

. . 78 IG 

Mean Height of Barometer 

Height 

... 9715 feet 

Mean Temperature { 

Observer — Lieut. H. M. Cowie^ R.E. 


Serial No. 
of pair 

Stars Observed 

Date 

Moan of 
Zenith 
Dihtances 

Positions 

of 

Tele*»copo 
durin^f 
Observa- 
j tion 

1 

1 Mean 

of N. P. D’0 

i 

Bivlf of llio 
()l)ser\ eil 
Difference of 
Zenith Distances 

Socoii 

Co-lat 

by each 
obser- 
vation 

ds of 
itude 

Mean 

Ph 

II 

To 


P If 17 



1903 


O 

/ 


o 

/ 0 / 

1 

1 


„ 

// 





1 

13-10 Nowc. 4 3027 Or. 80 

Doc 

4 

28 

20 

E, W 

48 :;2-22 

+ 

26 

2<)‘6i 

21*83 


1 

1 




)l )t )> it 

tf 

5 



W, E 


5223 



29**7 

21*40 

21 62 


1 0*34 

0*0578 

2 

1568 1583 Newcomb 

Dec 

4 

1 

12 

S 

E, W 

59 

JO s -87 


4 

43 * 60 

32 -* 27 

' 





j> >» >1 

fi 

5 



\V, E 


5 88 



43 83 

2 2 05 

22*16 

1 *0 

0*20 

0*0400 

3 

4029 Qr 80 4 1502 Newp 

Dec. 

4 

24 

25 

W, E 

59 

14 4450 

[ 

+ 

0 

38 64 

2 .V *4 






»> )) }) »♦ 


5 

1 


E, W 

1 

44*50 



38 01 

22*51 

2 2 83 

1*0 

0*87 

07569 

4 * 

11 Newc. 4 66 Gr. 80 

Dec. 

5 

22 

7 

, W,E 

59 3$ 46-37 

- 

20 

^3-76 

22*61 

22*61 

0*7 

[ 0*65 

1 

0*2958 

5 

23 <k 27 Newcomb 

Dec. 

4 

3 * 

30 

I E, W 

59 

5 H 79 

+ 

10 

6-20 

20-99 






♦t If >♦ 


5 



i E, W 

i 


14-76 



625 

21*01 

21*00 

1 -0 

096 

0*9216 

6 i 

32 (& 35 Newcomb 

Doc 

4 

s 

12 

1 

! W, B 

59 

0 24*42 

4 * 

14 

.17-14 

21 *56 






jj >1 If 

jf 

5 



! W, E 


24-40 



$7-46 

21*86 

21*71 

0*5 

0*25 

0 0313 

7 

61 & 63 Newcomb 

Dec. 

4 



E, W 

58 

58 6-40 

+ 

*7 

*4*56 

30 *96 i 






)> if II 

” 

6 

3 ^ 

42 

E, W 


6-37 



14-56 

20'93 

20-95 

0*5 

1*01 

0*5101 

a 

61 & 65 Newcomb ^ 

Dec. 

3 



E. W 

59 

S *2-27 


10 

9 *08 

2**35 






>f If If 

,, 

4 

23 

33 

W, E 


1 2 23 



9-14 

21*37 

* 





)i It II 

M 

5 



W, E 


12-19 



9 4 * 

2 1 60 

21*42 

0*6 

0*54 

01750 

9 

71 A 80 Newcomb 

Dec. 

3 

4 

11 

1 

W, E 

59 

3 45 19 

+ 

11 

36-76 

21-95 






f» It fi 

If 

4 



i E, W 


45**5 



36*38 

2 ' 53 






It ft ft 

tr 

5 



E, W 


45 >» 



3^*55 

21 66 

31 * 78 

0*5 

o* 18 

0*0162 

10 

98 Sc 106 Newcomb 

Dec. 

3 

19 

*7 

E. Vf 

59 

4 »S-U 


11 

6. 56 

2T • 70 






» 1) n 

» 

4 



W. E 


> 5*09 1 



7‘i8 

22*27 






If >» 

»» 

6 



W,E 


*504 



7**5 

22 19 

2»*97 

0*5 

0*01 

0*0001' 

11 

9 a A 115 Newcomb 

Deoi. 

8 

>9 

30 

E, W 

59 

0 51-97 


24 

30-10 

22*07 






I* 

n If » 

» 

4 



W,E 


S'' 9 « 



30 <>3 

2^*54 






I » »» It 

>• 

6 



W, E 


5185 



30-06 

21*91 

22-is 

0*5 

0*19 

o*oi8i 



( 132 ) 


ASTRONOMICAL LATITUDES. 


728. Bahak— Co-latitude 59° 15' + 


Serial 
of pair 

Stars Observed 

Date 

Mean of 
Zenitli 
DisUiiices 

Poeifions 

of 

1 'I'eb'Bfope 
dmiijg 

Obstrva- 

tion 

Mean 

of N. P. D’b 

1 

Half of the 
Observed 
DifT«'ren<’e of 
Zenith Distances 

Seooi 

Co-lti 

! by eacli 
obsor* 
vution 

ids of 
tiliuie 

Mean 

04 

0 

I 

1 

c 

1 

P 9 9 



1903 


o 

/ 


0 / // 

f 

// 

// 

u 




12 

228 Or. 80 4 131 Newc. 

Dec. 

3 

1 1 

32 

W, E 

59 39 S ’ 97 

- 23 

4.r87 

22*10 




. 


M M )) 11 

11 

4 



E, W 

5 92 


43 '20 

22-72 






It M )} t» 

>1 

6 



1£, W 

5 -86 


42-50 

23-30 

22*56 

0-8 

0 ‘ 60 

O ' 2880 

13 

119 & 131 Newcomb 

Doc. 

3 

11 

32 

W. E 

59 39 

- 23 

48' 12 

21-97 






»» »i >» 

)i 

4 



1 E. W 

1004 


47-70 

22'34 






1* »* If 

11 

b 



E. VV 

9-98 


47'30 

22 08 

22*24 

0-8 

: O’ 28 

0*0627 

14 

137 & 147 Newcomb 

Deo. 

4 

20 

>4 

W, E 

S9 36 S ’26 

— 20 

42'6o 

22*66 

2 2*66 

0-7 

0’ 70 

0-3430 

15 

159 k 177 Newcomb 

Doc. ' 

4 

24 

32 

E, W 

59 2 i2-8o 

^ «3 

8-30 

21*10 

2 1*10 

0*7 

0 • 86 

05*77 

16 

18G k 190 Newcomb 

Doc. 

4 

22 

*9 

W, E 

59 10 20' 10 

+ 5 

X '00 

21 * 10 

21 * JO 

0*5 

0*86 

0*3698 

17 

195 k 203 Newcomb 

Deo. 

4 

9 

57 

E, W 

59 21 46*21 

~ 6 

23*93 

22*28 

22 - 28 

05 

0*32 

0*0512 

18 

195 k 209 Newcomb 

Doc. 

4 

9 

54 

E, W 

59 i8'*24*I4 

" 3 

1*68 

22*46 

22-46 

0*5 

0*50 

0*1250 












2 P - u -8 

2 fPte=* 

4-5803 


Summary. 

No. of pairs 18 

No. of observations 36 

Mean difference between observations taken W and those taken W, E = — 14 


Observed Co-latitude (weighted mean) 

59° 

15' 2 

r'-oo + o"-io2 

Correction for Height above Sea-level 


+ 

O '- 44 

Final Co-latitude 

69° 15' 22 '-40 

Astronomical Latitude (A) 

0 

= 30 

/ 

4}4i 

M 9 

87-60 ± 0102 

Geodetic Latitude (G) 

= 30 

45 

5-22 

Deflection of plumb-line (A— G) 

ss 

— 

27-62 





Serial No. 
of pair 


AB3TBACTS ADD SITUMABIE3 OB OB3EBTATION8 AND BB3ULT3. 


(133) 


Latitude 

Longitude 

Height 


129. Bajamara—CO'/af/fwrfe 59 ° 14 ' + 

. . . 30° 46' Instrument — Zenith Telescope 

in. 

Mean Height of Barometer 21* 19 


77 56 

9681 feet Mean Temperature 

Observer — Lieut. 11. M. Cowie, R.E. 


39°*2 


^ 2 
s ^ 

D *0 

□ 

Stars Obsarred 

Date 

Mean of 
Zenith 
Diitancea 

Poaitiona 

1 of 

Telescope 
during^ 
Obserra- 
tion 

Mean 

of N. 1 \ D’i 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co'iatitude 

fl4 

1 

« 

T 

Pf T 

by each 
ob«f*r- 
vation 

Mean 



1903 

0 



Of ft 


r 

„ 

ft 

ft 




1 

1353 & 1366 Newcomb 

Not. 

11 

14 

35 

W, E 

59 38 13*41 

— 

23 

41*26 

32*15 

32*15 

0*7 

0*38 

0*1011 

2 

1394 Ncwc. i 3592 Or. 80 

Nov. 

10 

7 

54 

E, W 

58 S3 2.rs2 


21 

7*50 

31 ‘02 






1» )l Jl u 

it 

11 



W, E 

2.r52 



7-67 

31*19 

31*11 

o’S 

0*66 

0*2178 

3 

3592 Gr. 80 k 1414 Newc. 

Nov. 

10 

7 

27 

4, 

W, E 

59 20 3*77 

_ 

5 

32*16 

31*61 






?» » it »» 


11 



E, W 

3*77 



32*28 

31*49 

31*55 

0*7 

0*22 

0*0339 

4 

1430 k 1443 Newcomb 

Not. 

10 

30 

i6 

E, W 

59 35 5 89 

_ 

20 

a^ 3*75 

32*14 






’» • » 

II 

11 



W, E 

587 



34 58 

31*29 

31*72 

1 

I *0 

005 

0*0025 

5 

1449 k 1452 Newcomb 

Not, 

10 

31 

33 

W, K 

59 13 50*09 

•f 

0 

41-70 

31*79 

1 





)) f> it 

» 

11 



E, VV 

50*06 



41-87 

31*93 

QO 

c^ 

1 'O 

0*09 

o'ooSi 

6 

1640 Nowo. k 3927 Gr. 80 

Not. 

10 

28 

26 

t 

E, W 

58 48 52*87 

4 - 

25 

38-47 

31*34 






n II II »* 

II 

11 



W, E 

52*79 



39-03 

31 82 

.)«-s8 

0-5 

0*19 

0*0181 

7 j 

1550 k 1552 Newcomb 

Nov. 

10 

30 

3» 

W. E 

M 

to 

IXJ 

'V 

CO 

■f 

29 

16-03 

31*27 





j 

»> j» >» 

11 

11 



B, W 

1516 



j6* 22 

31*38 

31-33 

0*5 

0*44 

0*0968 

8 

1468 k 1583 Newcomb 

Nov. 

10 

12 

5 

W, E 

59 10 6’69 


5 

35*00 

31*69 






II II II 

)) 

11 



E, W 

6’6i 



3413 

32 48 

32*09 

1*0 

0*32 

0*1024 

9 

4029 Qr. 80 & 1692 Newc. 

Nov. 

10 

U 

26 

E, W 

S9 M 45 '56 


0 

13*30 

3 2 • 26 






It II II II 

II 

11 



W, B 

45 ’47 



13*40 

32*07 

32*17 

I *0 

0*40 

0*1600 

V 

11 Newc. k 66 Qr. 80 

Nov. 

10 

22 

7 

W, E 

59 35 47-7« 


ai 

14*55 

3316 






II II II II 

II 

11 



K, W 

47-60 



15*09 

32*51 

32*84 

1*0 

I 07 

i ’«449 

11 

22 k 27 Newcomb 

Nov. 

10 

3 * 

30 

E, W 

59 S > 6 -*s 

+ 

9 

*4*97 

31**2 






II II It 

II 

11 



W. B 

16-15 



16*42 

32*57 

31*90 

1*0 

013 

0*0169 

la 

32 & 36 Newcomb 

Not. 

10 

a 

la 

.W,B 

59 « *S’9S 

4 

U 

^•37 

32*32 






ff It II 

n 

11 



E, W 

*5-85 



S* 4 S 

3i*a8 

31*80 

0*5 

0*03 

0*0005 




(134) 


ASTBONOMIOAL LATITUDES. 


129. Bajamara— 59 *" 14 ' + 


t s, 

a) ^ 

cS ° 

Stars Obserred 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Obaerra- 

tion 

Mean 

Half of th« 
ObserTed 

Seconds of 
Co-latitude 

1 


Pr * 

ofN. P. D’s 

Difference of 
Zenith Distances 

by each 
obsor- 
ration 

Mean 

‘5 

e 

13 

51 k 53 Nawcomb 

II II t» 

1908 

Not. 10 
.. 11 

• / 

3 * 4 * 

W, E 

E. W 

0 / f / 

58 58 8 02 
7-91 

/ // 

+ 16 23*28 
23*08 

31 MO 
30*99 

31*15 

0*5 

0*62 

0’ 1933 

14 

61 4 65 Newcomb 

»i >1 >» 

Not. 10 

,1 11 

23 3* 

B. W 

W, E 

S 9 S > 3‘94 
> 3'83 

+ 9 > 7'64 
17*03 

3«\58 
30 -85 

31*23 

0*5 

0-55 

0*1513 

15 

71 4 80 Newcomb 

If i» II 

Not. 10 
,8 11 

4 11 

W, E 

E, W 

S 9 3 47 01 
46 90 

+ 10 44*15 
44 * 9 * 

3117 

31-82 

31-50 

I 

0*5 

0*27 

0*0365 

16 

98 4 105 Newcomb 

Not. 10 

19 i; 

E, W 

59 4 i 7 «o 

+ 10 13*82 

30*93 

3092 

! 0*5 

0*85 

0*3613 

17 

98 4 115 Newcomb 

Not. 10 

19 20 

B, W 

59 0 S 3 99 

+ 13 37*86 

31*85 

3«'85 

0*5 

008 

0*0032 

18 

119 4 131 Newcomb 

Not. 11 

11 31 

E. W 

59 39 >'98 

— 24 40*66 

3 «* 3 * 

3 »- 3 i 

0*7 

0*45 

0* 1418 









2 P - 

13*6 

2 Pep - 

2 7893 


Summary. 


No. of pairs 

18 


No. of observations 32 


Mean difference between observations taken E, 

, W and those token 

W, E = 

Observed Co-latitude (weighted mean) 

59° 14' 31" -77 

+ 0"077 

Correction for Height above Sea-level 

+ 0"-44 


Final Co-latitude 

69" 14' 32"- 21 


Astronomical Latitude (A) 

0 ! v' 

= 80 46 27-79 

If 

± 0-077 

Geodetic Latitude (0) 

s 80 45 56*20 


Deflection of plamb«line (A— 0) 

ss - 28*41 









Serial No* 
of pair 


ABSTEACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


( 185 ) 


130. Sansgopa\— Co-latitude 6 i° 26 ' + 

Latitude ... 28° 33' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

' in. 

Longitude . , 78 34 Mean Height of Barometer 29‘35 

Height ... 677 feet Mean Temperature 50°’5 

Observer — Captain G. P. Lenox Conyngliam, R.E. 


SUri Obterred 


Date 


Mean of 
Zenith 
Diitances 


Positions 

of 

Telescope 

during 

Observa- 

tion 


Mean 

of N.P. D’s 





1899 

o 



0 

/ 

// 


t 

pf 

// 

tf 




I 

44 & 66 Gr. 80 

Dec. 

24 

U 

45 

E. W 

61 

29 

50-17 

— 

3 

12*23 

37*94 







II II 

II 

26 



W, K 



50 29 



13*38 

37*01 

37-48 

1*0 

0’79 

0 6241 

2 

85 

& 114 Gr. 80 

Dec, 

24 

4 

44 

E, W 

61 

3 * 

.58-99 


6 

22*31 

36-68 






)> 

II 11 

11 

26 


* 

W, K 


59 05 



22*85 

36 20 

36 -44 

1*0 

0-25 

0*0625 

3 

136 

k 145 Gr. 80 

Deo. 

24 

9 

40 

W, E 

61 

4 * 

39-69 


*5 

3*43 

36-27 






It 

11 >1 

II 

26 



E, W 



.^ 9*75 



3*49 

36 26 

36*26 

I *0 

0*43 

0*1849 

4 

177 

& 210 Gr. 80 

Deo. 

24 

i6 

i8 

K. W 

61 

>7 

I -90 


9 

.15 • 7 .*; 

37 *<>5 






It 

>1 II 

II 

26 



W, E 



1-04 



34 66 

36*60 






177 

k 222 Gr. 80 

1* 

24 

i6 

»4 

K, W 


20 

27 .^0 


6 

10*57 

i'i 87 






II 

)• II 

II 

26 



W, K 



37*33 



9*35 

b8 

37-n 

1 5 

0*52 

0*4056 

5 

2 G 4 

k 291 Gr. 80 

Dec. 

24 

8 

30 

E, W 

61 

42 

40*61 


16 

S *%3 

35 -.18 






ti 

11 II 

)i 

26 



W, B 



40-72 



3*<>5 

37-07 

36 -23 

I *0 

0*46 

o*aii6 

6 

300 

4 ^ 329 Gr. 80 

Dec. 

24 

5 

43 

W. E 

61 

1 1 

6 • 30 

+ 

*5 

30*94 

37*34 






I- 

M II 


26 



K, W 



(t'2r) 


30 84 

37*»3 






329 

k 326 Gr. 80 

II 

24 

5 

46 

E. W 


H 

39 94 


1 1 

56' 8.5 

36-79 






If 

11 II 

11 

26 



W. B 



39 9 « 



56-87 

36-78 

36-99 

1 5 

0*30 

0*1350 

7 

853 

& 368 Gr. 80 

Deo. 

24 

0 

3 * 

W, B 

61 

*7 

40 * 5.1 

+ 

8 

,54-84 

.35-37 






91 

It II 

II 

26 



B, W 



40*52 



55-46 

35-98 

35-67 

1*0 

I *02 

1*0404 

8 

376 & 394 Gr. 80 

Dec, 

27 

7 

6 

W, E 

61 

22 

49 * 4 > 

+ 

3 

47*35 

36-76 






It 

II >1 

11 

28 


• 

E, W 



49-41 



47*35 

36-76 

36-76 

I ‘O 

0*07 

1 

0*0049 

9 

401 

& 418 Gr. 80 

Dec. 

27 

11 

22 

E, W 

61 

35 

14*50 


8 

37*59 

36-91 



1 



It 

It If 

II 

28 



W, B 


H -49 



37*55 

.36-94 

36-9.3* 

1 *0 1 

0*24 

0*0576 

10 

431 k 438 Gr. 80 

Dec, 

27 

10 

41 

W. E 

61 

*4 

9*33 

+ 

2 

27*26 

.36-50 






.. 

It >1 

II 

28 



E, W 



9*.33 



27-03 

.36-36 






438 & 467 Gr. 80 

II 

27 

10 

54 

B, W 


37 

8*5 

— 

10 

3**34 

36-91 






If 

»> II 

II 

28 



W,B 



8*14 



. 1**43 

36-72 






467 

k 472 Gr. 80 

II 

27 

10 

S 3 

W, B 


3 » 

4*10 


11 

37*13 

36-97 






II 

)♦ » 

II 

28 


E, W 

E, W 


4'o8 



37 *. 10 

36-78 






472 

k 431 Gr. 80 

it 

27 

10 

40 


as 

5*38 

•f 

1 

31*44 

36-72 


i 




i> 

t> » 

it 

28 



W, B 



5-37 



31*17 

36-44 

36-69 

2*0 

0*00 

0*0000 

11 

623 

k SSI Gr. 80 

Deo. 

27 

>9 

36 

E, W 

61 

43 45-44 


17 

8*21 

37-13 






i> 

>1 II 

II 

28 



W, B 



45*40 



7*99 

37 - 4 « 


1 




561 

(i 646 Gr. 80 

II 

27 

*9 

as 

W, B 


33 

0*53 


6 

23-07 

37-46 




0*6734 



II >1 

II 

28 


B, W 



0*50 



33-19 

37-33 

37 *36 

*•5 

0*67 

12 

S6B k 671 Or. 80 

Doo. 

28 

3 

29 

B, W 

61 

30 3»*48 


3 

55*58 

36-90 


! 




»> 

II n 

11 

29 



W,B 









I *0 

0*01 

0*0001 


Half of the 
Observed 
Difference of 
Zenith Distances 


Seconds of 
Co-latitude 


by each 
obser- 
vation 


Mean 


PU 

I 


Pee 
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ASTRONOMICAL LATITUDES, 


130. Bansgopal— 6i° a6' 4- 


Serial No. 
of pair 

Stars Obierred 

Date 

Mean of 
Zenith 
DistaDCOB 

Positions 

of 

Telescope 

during 

Ohsorva- 

tion 

Kean 

of E. P. D’i 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

Weight = P 

0 

1 

by each 
obser- 
vation 

Mean 



1899 

o 

/ 


0 

/ 



/ 

// 


tt 




13 

602 & 610 Gr. 80 

Doc. 

27 

11 

21 

W, E 

61 

37 

2 2 • 63 

— 

10 

46*23 

36*40 







i> 

28 



E, W 



2 2 • 63 



45*55 

37-08 






660 & 602 Gr. 80 


27 

II 

37 

K, W 


22 

6*17 

+ 

4 

30*62 

38-79 






1) it it 

11 

28 



W, B 



614 



30 * 68 

36*82 

36-77 

1*5 

0*08 

0*0096 

14 

693 4 704 Gr. 80 

Deo, 

24 

5 

40 

W, E 

61 

45 

20- S2 

— 

18 

43*45 

37-07 






>* »♦ >» 

11 

27 



E, W 



2042 



43*15 

37*27 






707 & 693 Gr. 80 

!• 

24 

5 

34 

E, W 


39 

4876 


13 

12*34 

36*42 






it it it 

II 

27 



W, E 



48*66 



11-93 

36-73 

36*88 

1*5 

o* 19 

0*0542 

15 

720 & 727 Or. 80 

Dec. 

24 

<4 

6 

E. W 

61 

16 

18*13 


10 

19*81 

37*94 






it it )» 

)> 

26 



W, E 



18 06 



18-77 

36-83 

37-38 

I *0 

0*69 

0*4761 

16 

785 & 809 Gr. 80 

Dec. 

24 

9 

32 

W. K 

61 

47 

41*04 


21 

6 *06 

35*88 






>» }> Jl 

II 

26 



E. W 



4 f»l 



4-48 

37*39 

36-63 

I *0 

o*o6 

0*0036 

17 

816 & 8-16 Gr. 80 

Doc. 

24 

12 

44 

E, W 

61 

47 

5 S ‘>4 


H 

23*20 

34*94 






>♦ »» 5 J 

11 

20 



\V, E 



58*08 



21*54 

36*54 






846 828 Gr. 80 

II 

24 

12 

49 

W. K 


42 

53*42 


]6 

17-98 

35*44 






it a it 

1) 

26 



E. W 



Si 3 S 



i ^»*53 

•36*82 

.^ 5*94 

1*5 

0-75 

0*8438 

18 

872 4 892 Gr. 80 

Dec. 

24 

If 

32 

W. E 

61 

30 

56*94 

+ 

5 

38*70 

35*64 






it »» fl 

i» 

26 



E, W 



£<>•87 



39*09 

35-96 

35-80 

I *0 

0*89 

0*7921 

19 

916 & 978 Gr. 80 

Dec. 

24 

10 

19 

E, VV 

61 

9 

59 * 7 * 


16 

37*00 

.? 6 - 7 i 






»» n ft 

II 

26 



W, E 



59*<>5 



3 <>M 9 

36-04 






984 & 916 Or. 80 


24 

10 

18 

W, E 


10 

50 29 


15 

46*23 

36*52 






1 it If II 

tt 

26 * 



E, W 

I 



50*23 



4 S'S 8 

35*79 

36-27 

1*5 

0*42 

0* 2646 

20 

i 

1 999 k 1014 Gr. 80 

Dec. 

24 

8 

45 

W. E 

61 

31 

57 '09 

... 

5 

20*52 

36-57 






II II II 

1) 

26 



E, W 



57*03 



19*13 

37-90 

37-34 

1 *0 

0*55 

0-3025 

21 

1023 & 1037 Gr. 80 

Dec. 

24 

14 

7 

E, W 

61 

6 

56 63 

+ 

19 

40-59 

37 -*» 






‘ ft it 


26 



W, E 



5^*58 

1 


40' 35 

.36-93 






1053 k 1023 Gr. 80 

" 

24 

14 

23 

W, E 


*3 

25*53 


3 

11-12 

.36-65 






II 11 II 


26 



E, W 



25-48 



11-65 

37- '3 

36-98 

1*5 

0*29 

0-1262 

22 

1058 & 1127 Gr, 80 

Dec. 

24 

o 

44 

W. E 

61 

to 

59*99 

+ 

>5 

38-05 

38-04 






it t» II 

>« 

26 



E, W 



59*94 



iS<><> 

35-60 






1127 k 1138 Gr. 80 

II 

24 

0 

30 

E, W 


24 

57 * 1 ^ 


• 1 

39 87 

.36 -83- 






II II II 

II 

26 



W, E 



57*12 



39-02 

36-14 

36-66 

1*5 

0*03 

0*0014 

28 

1145 4 U 61 *Gr. 80 

Dec. 

24 

0 

24 

W, E 


19 

14*03 


7 

22*29 

36-3* 



i 



II II II 

II 

26 



E, W 

1 


14*00 

1 

! 


22*27 

36-27 

36-39 

I *0 

0*40 

0* 1600 

24 

1193 4 1221 Gr. 80 

Dec. 

27 

3 

6 

W,E 

61 

41 

* 6-97 


14 

1 

49*75 

37-22 






II 11 II 

tt 

28 



E, W 



26-95 



49*98 

36-97 

37-10 

I *0 

0*41 

O' 1681 

25 

1233 k 1245 Gr. 80 

Deo. 

27 

13 

32 

B, W 

61 

18 

25-80 

+ 

8 

11*35 

37-15 






»' ^1 »> 

♦1 

28 



W, E 



* 5'78 



10*55 

36-33 






1245 k 1250 Gr. 80 

II 

27 

13 

10 

W, B 


6 

39 87 


»9 

57*51 

37-38 






>• II II 

II 

28 

1 


B. W 



39-86 



56*52 

36-38 

36*81 

1-5 

O' 12 

o*osi6 

26 

1265 & 1284 Gr. 80 

Dec. 

27 

3 

23 

E, W 

61 

23 

20- 18 

+ 

3 

i6*i6 

.36 -.34 






tt M 

It 

28 



W, E 



30* 18 



15*73 

35-9' 






1284 k 1823 Gr. 80 


27 

3 

40 

W, E 


4 * 

39*60 

— 

>4 

52*83 

36-77 






♦I II 11 

It 

28 



E, W 



29*60 



53*42 

36:18 






1323 k 1299 Gr. 80 

II 

27 

3 

44 

E, W 


37 

45 '85 


11 

8*69 

37-'6 






1* II II 

>1 

28 



W,B 



45 " 8s 



9*55 

36-30 






1299 k 1265 Gr. 80 

II 

27 

3 

36 

W, E 


*9 

36 -43 

+ 

6 

60-55 

36-98 






II II II 

II 

28 



E, W 



36-43 



S 9 -s 8 

36-01 

36-46 

fo 

e-S 3 

0*1058 
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130. Bansgo^idA— Co-latitude 6 i® 26 ' + 









PoRilioris 







Seconds of 









Mcnn of 
Zenith 
DiataucoB 

of 




Ilalf of the 

Co-latitude 

R 



« *o 

Stars Observed 

Date 

Toh'MCopo 

dnnnt' 

(Jbrtorva- 

tion 

Mean 

of N. P. D’s 

Observed 
Difference of 
Zenith Distances 

by eacli 
obser- 

Mean 

is 

V 

Pee 















vatmii 








1899 

• 

/ 


0 

/ 

# 


/ 

0 

0 

0 




27 

1343 & 

1397 Gr. 80 

Dec. 

27 

1 

28 

E. W 

6 i 

30 

43*92 

— 

4 

7-40 

36*^2 






*» 

»i 1 ) 

» 

28 



VV, E 



43 0.; 



7-46 

47 






1397 A 

14U5 Or. 80 


27 

1 

13 

W, B 


IS 

1419 

+ 

II 

21 8 r 

36 • 00 






>> 

i* )i 


23 


E, W 


14 21 



22*36 

36'57 

5<»’39 

1*5 

0*30 

0*1350 

28 

1425 A 

1450 Or. 80 

Deo. 

27 

4 

20 

W, E 

6 i 

11 

21 ‘89 

+ 

15 

15*04 

3 b *93 







• )> )t 

11 

28 



K, W 



21 *92 


« «; ' 30 

37*22 






1450 & 

1432 Gr 80 


27 

4 

22 

E, W 


13 

7*04 


13 

30*07 

37 I* 






>> 

>> >1 


28 



W, E 



7*08 




36 80 






1132 A 

1432 Or. 80 


27 

4 

20 

W. E 


IS 

13 93 


II 

22*75 

^6 68 






,, 

»» 

)» 

11 

28 



E, W 


1 3 • 96 



22*03 

59 






1452 & 

1425 Gr. 80 

27 

4 

i 8 

E. W 


13 

j8-77 


13 

7*72 

3 b 49 






M 

}) }i 

>» 

28 



W, E 


28-80 



8-21 

37*01 

36 -86 

2*0 

0*17 

00578 

29 

1473 k 

1608 Or. 80 

Dec. 

27 

0 

25 

: K, W 

6 i 

17 

3J'48 

+ 

9 

4-72 

37*20 







,, ^ 

„ 

28 


W, E 



32 •;3 



3 *98 

3b‘5» 






1508 k 

1486 Gr. 80 

}» 

27 

o 

13 

W, E 


29 

56-08 

— 

3 

19 33 

3 b 75 







n n 

11 

28 



E, VV 



5b*i3 



19*38 

3 b *75 

36*80 

1*5 

0*11 

0*0182 

30 

1529 A 

1 

1539 Or, 80 

Dec. 

20 

6 

20 

K. W 

6 i 

16 

46*11 

4 

9 

5i*U 

37*45 







1 * 1 > 

II 

30 



1 VV, E 



46*17 



49*85 

36*02 






1550 k 

1529 Gr. 80 

>1 

29 

6 

T3 

VV, E 


23 

4»*SO 


2 

55 72 

37*32 






n 

M If 

11 

30 


! D, W 



4‘*5b j 



54*48 

36*04 

36 * 68 

1*5 

0*01 

0*0002 

31 

1595 & 

1599 Gr. 80 

Dec. 

29 

2 

2 

' E. VV 

6 i 


11 -n 


9 

33*95 

37*i6 






»> 

>1 n 

- 

30 



, W, E 



11*19 



34 55 1 

36*64 

36*90 i 

I 0 

0 * 10 

0*0100 

32 

1617 k 

1C40 Or. 80 

Doc. 

20 

7 

3 

VV, E 

E, W 

6 i 

18 

55*82 

+ 

7 

40*82 

36*64 







i» n 

«» 

30 




55*91 



39*70 

35’bi 

36*12 

I *0 

0 * 19 

0*0361 








1 








• 2r“4>-5 

2 Ptni *"6 9870 


Summary. 

No. of pairs 32 

* No. of obserrations 108 

Mean difference between observations taken E, W and those taken W, E = + 0^*J09 
Observed Co^latitude (weighted mean) 61^ 26' 30" *69 ± 0" 050 

Correction for Height above Sea-level 4* 0" * 03 

Final Co-latitude 6f 26' 36'-72 


Astronomical Latitude (A) 

0 / 

= 28 33 

// 

23-28 + 0-050 

Geodetic Latitude (G) 

CO 

CO 

QO 

II 

28-08 

Deflection of plumb.line (A— G) 

ss — 

4-80 
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ASTRONOMICAL LATITUDES. 


131. Bhaorasa— 65 ° 51 ' + 

Latitude . . . 24° 8' Instrument— Zcmih Sector No. 1 used as Zenith Telescope 

in. 

Longitude ... 78 3 Mean Height of Barometer 28 • 63 

Height ... 1387 feet Mean Temperature 67^*0 

Observer — Captain G. P. Lenox Conyiigham, R.E. 




ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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131. Bhaorasa — Co-latitude 65 ° 51 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
Diatunces 

Posit lona 
of ! 

Telescope 
during 
Observa- 
Uou 

Moan 

of N.P. D's 

Half of t)i0 
Obgerved 
Diffcrencrt of 
Zenith Distances 

8p^*or 

Co-la 

by each 
oliHcr* 
vat ion 

nla of 
titudo 

Mean 

pu 

11 

*«} 

V 

P » T> 



1898 

o 

/ 


0 

/ // 



// 

i 

j 

// 

tr 




I 

121 & 1 G 2 Or. 80 

Dec. 

10 

i6 

36 

E. W 

66 

3 . 10*49 

— 

1 I 

34 * 16 

^b *33 





1 

i* It }i 

ij 

11 



W, E 


30*50 ; 



34*75 

55 75 1 

56 04 

I *0 

I *22 

1-4884 

18 

168 &. 179 Gr. 80 

Dec. 

10 

>9 

9 

W, R 

65 

44 12*10 

4 * 

7 

42 05 

t 

5 - 1 * »5 






>» )) 

II 

11 


1 

E, W 

i 


12*09 



41 *91 

54*00 

54-08 

I ‘O 

0*74 

0-5476 

19 

185 & 195 Or. 80 

Dec. 

10 

22 

24 j 

E, W 

65 

41 2f;*69 

! -f 

10 

31*81 

57*50 






It It II 

II 

11 



W, E 

! 

25*70 



29*33 

55*03 

56*26 

I ’O 

1*44 

2 0736 

20 

204 , Sc 210 Or. SO 

Dec. 

10 

20 

58 

W, E 

6s 

S 7 ' 9 ‘S 8 

. 

5 

24* f3 

‘; 5*45 



1 



» }} 

M 

11 



E, W 


19*57 



23 63 

55 94 

55-70 

0*7 

0*88 

0*5421 

21 

222 & 204 Or. 80 

1 

Dec. 

10 

20 

54 

E, W 

66 

0 41 85 

_ 

8 

.'iO *47 

S 4-.'.8 






II II 11 

” 

11 



\V, E 


44*83 



50*53 

54 30 

54*34 

0*7 

0-48 1 

o* 1613 

22 

8 G 9 & 888 Gr. 80 

Dec. 

10 

13 

2 

E. W 

^*5 44 22 9.1 

+ 

7 

32*«3 

-6 i 






II II 11 

II 

11 



W, E 


22*92 



2 7 • ()6 

50*58 

53**7 

1*0 

1*65 

2*7225 

23 

948 Sc 977 Gr. $0 

Dec. 

10 

6 

23 

W, E 

6s 56 14-47 

1 

4 

22*25 

52*22 






ti 1 * II 

II 

11 



E, W 


14 47 



19*49 

54*98 

53-60 

I *0 

1 * 22 

1-4884 

24 

994 Sc 998 Gr. 80 

Dec. 

10 

3 

40 

E. W 

66 

4 36*06 


1 2 

41*1^6 

54*50 




i 

i 


II It II 


11 



W, E 


36 07 



38'«5 

57 23 

55-86 

I *0 

I 04 

1 * 08 1 6 

25 

1010 Sc 1021 Gr. 80 

Dec. 

10 

I 

46 

W. E 

6s 

49 47*^»9 

■f 

2 

7 * 3 » 

00 






II II II 

II 

11 



E, W 


47*09 



8-59 

56*28 

1 

55-64 

1*0 

0 82 

0*6724 

2 G 

1104 Sc 1127 Gr. 80 

Doc. 

10 

3 

55 

E, W 

6$ 

48 41*43 

+ 

3 

12*86 

1 

1 . 54*20 






>1 II II 

31 

11 



W, E 


4 ' ' 4 ? 



11*96 

53 4 » 

S 3 8s 

I *0 

0*97 

j 0 9409 

27 

1181 Sc 1193 Gr. 80 

Dec. 

10 

2 

10 

W, E 

^5 

57 


5 

17*94 

54*69 




1 

1 


II II II 

• >> 

11 



E, W 


12*66 



17*16 

55*50 

S 5 -'o 

I *0 

0*28 

1 0*0784 

28 

120 G Sc 1240 Gr. 80 

Dec. 

10 

3 

4* 

\V, E 

65 

36 17*98 

■f 

*5 

38*87 

,56*85 

j • 



^ h 


>1 11 II 

II 

11 



E, W 


i8*oi 



3 f *’52 

54 53 

1 55 69 

1 

0*9 

0 S; 

0 6812 

29 

256 Sc 268 Gr. 80 

Dec. 

1 

12 

*5 

43 

E, W 

C 5 

58 10-47 

+ 

13 

3 r * 76 

5 « *23 






•1 II II 

II 

13 



W, E 


19*47 



35 '89 

55 36 

53 *.30 

1*0 

1*52 

2 3*04 

30 

285 Sc 283 Or. 80 

Dec. 

12 

5 

9 

W, E 

66 

.1 8-74 


1 1 

14*40 

54 34 






II II II 

II 

13 



K, W 


874 



* 3*55 

55**9 

54*76 

0*9 

0*06 

0*0032 

31 

331 Sc 834 Gr. 80 

Doc. 

12 

5 

24 

E, W 

H 

34 ' 0--74 

4 . 

*7 

46*64 

57*38 





. 

II II If 

II 

13 



W. B 


10-73 



44*72 

55 45 

5 <i *42 

I *0 

I *60 

2*5600 

32 

368 Sc 373 Gr. 80 

Dec. 

12 

4 

54 

E, W 

6s 

41 2*00 

+ 

10 

48 *.^9 

SO *.39 






II II II 

•ii 

13 



W, B 


1*98 



52*09 

S 4’07 

52*23 

I *0 

^*59 

6*7081 

88 

394 Sc 390 Gr. 80 

Doc. 

12 

2 

33 

E, W 

6s 

55 »5’oo 


3 

* 7*95 

57*05 






•1 II II 

II 

13 



W, E 


14 98 



20* 1 1 

5487 

55 * 9 ^ 

1 0 

1*14 

I • 2996 
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ASTRONOMICAL LATITUDES. 


131. Bhaorasa— 65 ® 51 ' + 







JPoaitionH 



Seconds of 

04 







Mean of 
Zenith 
Dietancos 

of 


Half of the 

Co-latitude 

II 



'^-■3 

Stars Observed 

Date 

Telesoopo 

Mean 

Ob.served 





P V u 

<i> 

(luring 

Observa- 

tion 

of N.P. D’s 

l)i (Terence of 
Zenith Distances 

bj each 
oblier- 

Moan 

*« 

V 








vation 







1808 

0 / 


0 t It 

/ // 

V 

II 




34 

403 k 414 Gr. 80 

Dec. 

12 

4 38 

W, K 

65 47 .12-87 

+ 4 21-12 

5 . 3*79 






)> )) )) 

» 

13 


E, W 


22 ‘69 

55*34 

54*57 

I *0 

0-25 

0*0625 

35 

418 & 434 Gr. 80 

Dee. 

12 

7 15 

E. W 

^5 42 39*76 

•f 9 II -6]? 

5 «* 4 » 






)> » )» 

it 

13 


W, E 

.19-74 

15*04 

54-78 

53*09 

10 

*‘73 

2*9929 

36 

455 & 408 Or. 80 

Dec. 

12 

20 24 

W. E 

6s 54 46-99 

- * 51-56 

5.^43 





1 

* >« 3 ) )» 

M 

13 

i 

E, VV 

46-97 

50-26 

56-71 

56-07 

I *0 

1 

1*25 

1-5625 

37 

471 & 475 Gr. 80 

Dec. 

13 

4 41 

E, W 

6 S 58 44-72 

6 49*11 

55-61 






M >> 

M 

13 


W, E 

44-70 

50-07 

54 63 

55*12 

I *0 

0*30 

0*0900 

38 

483 & 613 Gr. 80 

Dec. 

12 

25 32 

W, E 

E, W 

66 3 0*40 

— 10 4-08 

56 31 






ft »> »» 


13 


0*37 

4-81 

55-56 

55*94 

0*7 

I -12 

0*8781 

39 

600 k 513 Or. 80 

Dec. 

12 

25 24 

\V,E 

65 5.3 44 *08 

- I 48*06 

56*02 






*» ♦» tl 


13 


E, W 

44*04 

49 07 

54*97 

55*49 

0*7 

0*67 

0-374* 

40 

549 Or, 80 

Dec. 

13 

0 23 

W, E 

65 52 18-76 

0 

0 

56-56 

5<'>*56 

0*7 

1-74 

1 

2*1193 










2P - 

‘ . 35*5 

SPUO:::. 

54*3109 


Summary, 

No. of pairs 40 

No. of observations 75 

Mean difference between observations taken E, W and those taken W/E =s + 0*'’21 
Observed Co-latitude (weighted mean) 65° 51' 54" *82 +0"*131 
Correction for Height above Sea-level -t- 0"'05 

Final Co-latitude 66"6r64"‘87 


Astronomical Latitude (A) = 24 8 

Geodetic Latitude (G) s= 24 8 

Deflection of plumb-line (A— G) = -f 


// 

5-13* +0-134 

3-74 

1-39 





ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(HI) 


132. Bhimsain — Co-latitude 69 ° 2 ' + 


Latitude ... 20® 58' 

Longitude ... 79 49 

Height ... 1490 feet 

Instrument — Zenith Sector No. 2 


Maximum recorded Height of Barometer = 28 *716 
Minimum ,, „ ,, = 28*663 

Maximum „ Reading of Thermometer ^ 76® *8 


Minimum 


OA5<?rt;er— Lieut. S. G. Biirrard, R.E. 


Star Observed 

j 

Date 

Position 

of 

Azimuthal 

stud 

Positions 

of 

Telescope 

during 

Observa- 

tion 


1887 



419 Or. 72 

Feb. 

10 

N 

W. R 

11 i» 

II 

12 

It 

E, W 

421 Gr. 72 

Feb. 

11 

N 

W, E 

It It 

11 

13 

” 

E, W 

429 Qr. 72 

Feb. 

10 

N 

K. W 

)i It 

II 

12 

II 

W, E 

440 Gr. 72 

Feb. 

11 

N 

E. W 

It t» 

II 

13 

- 

W , E 

441 Gr. 72 

Feb. 

12 

N 

B, W 

449 Gr. 72 

Feb. 

11 

N 

W, R 

t» }( 

It 

13 

II 

E, W 

456 Gr. 72 

Feb, 

10 

N 

E, W 

It )i 

It 

12 


W, E 

439 Gr. 72 

Feb. 

11 

N 

E, W 

It It 

It 

13 

1 

W. E 

468 Gr. 72 

Feb. 

10 


W, E 

It It 

It 

12 

- 

E, W 

472 Gr. 72 

Feb. 

n 

N 

W, R 

tt It 

It 

13 


K, W 

498 Or. 73 

Feb. 

10 

N 1 

K, W 

It It 

II 

12 

” 1 

W, E 

600 Gr. 72 

Feb. 

11 

N i 

E, W 

It It 

II 

13 

11 

W, B 

606 Gr. 72 

Feb, 

DJ 

N 

W, E 

II It 

II 

12 

It 

E, W 

619 Gr. 72 

Feb, 

11 

N 

W, R 

»j It 

ft 

18 

II 

K, W 

623 Gr. 72 

Feb. 

10 

N 

R, W 


.. 12 


W. E 


Obaerved 

Zenith 

Distance 


2 ( 52*9: 71 4 23 61 

5211 23*65 

5 20 27*87 74 23 o*o6 

2733 0*11 

4 40 4467 73 43 J5*9t 

44*74 15 96 

7 26 8*56 61 36 22*31 

9*40 22*31 


„ = 62 0 


Seconds of Co latif ndo 
by I Moan by 


by 

each 

obs(!rva* 

tion 


North South 
Star Star 


31*10 0*45 0*2025 


32*19 

3i*78 ... .?2'48 0*93 0*8649 


31*23 I 0*33 0*1024 


30*87 

3 i* 7 » 3 i *»9 


14646*16 6715 45*58 3<*74 3>'74 

2 18 4Q'3* 71 21 20*83 31*52 

47*79 20*86 33 07 


0*03 0*0009 

0*48 0*2304 

32*29 0*74 0*5476 


K W 12 137*56 57 o 53*01 


3 59 5*08 73 I 37*35 

6*26 37*38 


o 28 3*63 68 34 28 68 

3*68 * 28*69 


2 28 4*26 71 30 35*31 


.^0*57 

31*19 30*88 ... 0*38 0*1444 


31*69 0*14 0*0196 

... I *08 I 1*1664 

31*31 0*24 0*0576 

0*91 0*8281 


.S2*3» I 
32*37 I 32*34 


3‘77 

35*33 

3 « 5 *> 


3 >* 3 ' 

6 5 * S.'J'Sfi 

63 9 36 37 

3 * 93 

1 


56 09 

36*33 

32*42 

32*17 

I 

3 40 so-ot 

72 43 29 9* I 

30*90 

i 

1 

58 '.17 

29*93 

3**56 

... 

3**23 

1 

7 33 4'86 

6f 39 26*34 

31*20 



6 09 

26*39 

32*38 

3**79 

... 

3 27 4*33 

7» 29 35*65 

3 * *32 



3*20 

35*66 

33*46 

... 

3 * *89 

* 30 S' 87 

7 * 32 37*12 

3**25 



S' 7 ' 

37*3 

3 * *42 

... 

3 * -.34 

HHHHH 






Note.— Tha barometer was read during work every hour, the thennoaeter every fiXteen minatee* 
wiM for the preiem end tempereture wee deduced for eeoln eter. 


For the celculations of xefreotion a ecperete 
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A8TEONOMIOAL LATITUDES, 


132. Bhimsam— Co-latitude 69 “ z' + 


<> 

^ <a 

* 

CO 

SUr ObserTed 

1 

^Jata 

Position 

of 

Axiniutbai 

stud 

Positions 

of 

'J'elfscope 
1 during 
Observa- 
tion 

Observed 

Zenith 

Distance 

N.P.D. 

Seconds of Co-latitude 


e e 

b, 

each 

observa- 

tion 

Mea 

North 

Star 

n bj 

South 

Star 

V 



1887 



• / Z*' 

0 / 


m 

It 

it 



16 

630 Or. 72 

Feb. 

11 

N 

E, W 

0 6 45*45 

68 55 

47*23 

33*68 






ft ft 


13 

it 

W, E 

44 80 


47*22 

32-02 

32*35 

... 

f *0Q 

i * 1S81 

17 

B 34 Gr. 72 

Feb. 

10 

N 

W. E 

4 52 22*o8 

64 10 

8*67 

30 75 






i» >* 

•1 

12 

» 

K, \V 

2.V 16 


8*63 

3**79 

3>**7 

... 

0*01 

0 • 000 I 

18 

• 617 Or. 72 

F«b. 

11 

N 

W. E 

6 30 53*97 

75 33 

26*75 

3 »”« 






»» )» 


13 

ft 

E, W 

53*96. 


26*77 

32 81 

•*• 

32*79 

1*24 

'•5376 

19 

661 Gr. 72 

Feb. 

10 

1 N 

E. W 

3 34 7*37 

65 28 

23 * 96 

. 1>*.13 






tf ft 


J2 

ff 

W, E 

6*88 


23*9* 

30*79 

31 06 


O* 20 

00400 

20 

669 Or 72 

Feb. 

11 

N 

E, W 

6 37 28*52 

62 25 

2 62 

31 M 






>» f > 

• 

13 

tf 

W, E 

28*38 


^*55 

30-93 

31 04 

... 

O' .2 

0*0484 

21 

666 Gr. 72 

Feb. 

10 

N 

W, E 

'3 .H 34*8S 

82 37 

5S2 

30*94 






!* ft 


12 

M 

E, W 

34 »7 


5*^9 

31 *.72 


3* ’33 

0 ' - 2 

0-0484 

22 

660 Gr. 72 

Fab. 

11 

N 

W,E 

4 58 43 ’07 

64 3 

47*56 

30 63 






t» i> 


13 

ft 

E, W 

44*39 


47*50 

3 * *89 

3**26 


O' 00 

0 * 0000 

23 

677 Gr. 72 

Feb. 

10 

N 

E, W 

1 16 7*98 

70 18 

39*92 

3 * *94 






71 ft 


12 

tt 

W, E 

7*95 


39 * 9 ^ 

3**96 


3 * *95 

0 40 

0 1 600 

24 

679 Gr. 73 

Feb, 

11 

N 

B. W 

2 18 29 65 

. 66 44 

1*91 

3**56 






71 M 

ft 

13 

•' 

W, B 

* 9*59 


1*87 

31*46 

3 ** 5 * 


0 25 ' 

0*0625 

, 2 S 

689 Gr. 72 

Feb. 

10 

N 

W, E 

2 10 13*85 


17*64 

3 * *49 






>» ft 


12 

ft 

E, W 

*5 5 ^ 


^7 59 

33 ' *5 

32 33 


I ■ 06 

j 

1**236 

26 

692 Gr. 73 

Fob, 

11 

N ! 

W, E 

* 8 45*33 

70 1 1 

16*76 

3 * *43 



I i 



- 


13 

1 

) 

*’ 1 

E. VV 

43 *^« 1 


16 74 

32*86 


‘ 3***4 

! 

1 

! 0*59 1 

1 

o-.uSi 

27 

600 Gr. 72 

i 

Feb. 



E, W 

I 34 41 80 

67 27 

49 37 

3 ' *7 

1 

3***7 j 

1 

1 

I 

o* 09 

1 

• 008 I 

28 

610 Or. 72 

Feb 

11 

N i 

K, W 

* 3 b 3b 51 

67 ^5 

54 -.vS 

3 1 06 

1 


i 

1 



)> >1 


13 

it 

W, E 

37*47 j 


54*50 

3**97 

3 * ' 5 * 

... 

0*^5 i 

0 0625 

29 

61 S Or. 72 

Fen. 

10 

N 

W, K 

i 

0 6 9'97 j 

69 8 

40*18 

30*21 






>1 » 

” 

12 

. i 

E, W 

9 4 .S 


40 14 

30*69 


30*45 

» * 10 

1 ' 2100 

80 

623 Gr. 72 

FeO. 

11 

N 

W, E 

0 40 41 * 17 j 

69 43 

1131 

30 14 



j 

» 


'> » 


13 


K, W 

40*30 j 


11*29 

30-99 

... 

30 -.5 7 

O' 08 1 
1 

0 - 9604 

31 

637 Gr. 72 

Feb. 

10 

N . 

E, W 

13 18 6*74 

82 20 

38*94 

32*20 



1 

1 

1 

s 


>» ft 

9 » 

12 

ft 

W, E 

6’6j 


39*01 

3**39 

... 

32-29 

O ' 74 

0*5476 

32 

645 Gr. 72 

Feb. 

•1 

N 

E, W 

4 *7 57 - 7 ' 

73 .30 

28*77 

3 1 ' 06 






1 1 


13 

0 

W, E 

57 36 


28*77 

3 * 5 * 

... 

3**39 

0*26 j 

1 

0*0676 
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132. Bh\vc\sa.\r\— Co-latitude 69 ° 2 ' + 







PoBitione 




Srconfls oi* t\' iHtitude ’ 

i 




Star ObaerTcd 

Date 

Poaii ion 
of 

Aziiiuilial 

of 

'lelescope 

(Inrmjar 

Obfior'i ed 
Zenith 
Distance 

E P.D. 

bv 1 

rich j 

M en r 

1 

by I 

1 

1 

' 

t 



« 0 

QQ 




stud 

Obetirira- 



obrtt*r\ a- 1 

1 

^MUtn ' 








iion 




lion 

t^*ar i 

.Star 1 

1 





1 S 87 



0 / // 



// 



1 



33 

6&2 Qr. 72 

Feb. 

10 

N 

W, E 

4 *6 53 31 

<>4 45 

37*05 

io ^6 








fV 

12 

It 

K, W 

54-53 


36 97 

3 » 50 

.^0 93 ' 

i 

. 1 

0 ’.> . 

1 

0 

I >8(, 

34 

664 ar. 72 

Feb. 

10 

N 


13 8 12 08 

55 54 

iH 58 

10 66 

1 

1 


I 




)» )i 

It 

12 

»» 

W, B 

12*05 


iK‘41 

30 46 

.50 56 


0 70 

c 


35 

669 Gr. 72 

Feb. 

11 

N 

W, E 

7 38 *7 00 

76 40 

57 h- 

.iO 44 

1 


1 

• 




11 11 

If 

13 

11 

E, W 

25 


57 55 

32 24 


3 ‘ 34 

021 ' 

0 

04^1 

3 C 

676 Gr. 72 

Peb. 

10 

N 

W, K 

S *6 ; is; 

63 46 


30*90 







If n 

11 

12 

If 

K. W 

6 ^^9 


25 6, 

13* *74 

3 '- 3 * 



0 

-^0 ^b 

37 

682 Or 73 

Feb. 

11 

N 

K, W 

3 24 54 hi 

‘>5 .?r 

37 ‘0 

i* 4.3 



1 

i 




11 1* 

11 

13 

If 

W. E 

55 i2 


.17 0^ 

32 14 

31 78 


0 52 

0 

2 704 

38 

684 Or 72 

Feb. 

10 

N 

E, W 

0 13 31* 

O9 lb 

2 88 

1 97 







If 1 ) 

If 

li 


W, K 

Jl bS 


2*83 

1 ? I 15 

i 

• • 

yi 41 

0 14 

0 

01 ;<» 

39 

690 Gr 72 

Fob 

10 

N 

W, E 

4 5* 2 5., 

73 53 

jr 24 

1 

1 

! io 70 

1 


1 




If If 


12 


K, W 
' 

‘ 77 


33 24 

1 47 

1 

... 

1 *•! CQ 

0 46 

0 

2; lb 

40 

697 Gr 72 

Fob 

U 

N 

W K 

3 21 2 i 77 

65 4 » 

0* 19 

'fO <jb 

1 

j 

1 




If *1 


13 

! ” 

E, W 

22 o6 


9 10 

; 3 « 7b 

3 * .'b 

1 

1 

I 0 10 

0 

eicy 

*1 

698 Gj. 72 

F<'b. 

10 

N 

K, W 

1 4 36 40 44 

1 7 i 39 

io';3 


1 

; 





If 11 

n 

12 

Jl 

W, K 

39 ;.i 

1 

1 

1 

10 73 

^ I 00 

i 

30 b; 

0 90 

0 

800 

42 

706 Or. 72 

Fob. 

U 

X 

tl, W 

1 4 i.i 2 07 

73 '5 

34 71 

• 

"I 74 


' 

i 





11 

13 

ft 

W, h 

1 -'ll 

1 

' 

• U bo 

3‘ bS 



0 1(1 

0 

2 /1 
i 

43 

711 Or. 72 

Fob 

10 

N 

W E 

1 

1 I 13 4 i 

i <‘7 4 K 

47 ’9 

.^0 S; 

' 


• 


! 

< 


1* 11 

- 

12 

• 

E. \V 

j 45 2b 

1 

I 

I 

47 22 

4 « 

31 0- 

' 

0 4! 

0 

' 1 # 

» 

44 

724 Or. 72 

I Fob 

11 

i N 

W E 

1 

! 7 3 .^9 iS 

1 

Oi c;8 

49 8S 

1 ”9 Ct) 



. 


i 

1 


»i 11 

1 ' 

1;; 

i 

1 ” 

E. W 

' 4 » > 2 


49 75 

' 2; 

1 

I 00 

I 

1 

1 

« 

7 S 8 Or 72 

Fob 

10 N 

K W 

J : 2b 42 C4 

; 29 

1 S 

^1 O’ 

! 

( 



i 

f 


If If 

j’ 

1 2 

If 

W, E 

4 * 57 


’3 65 

’ 3 2 Ob 


' 1 

0 01 

0 

•0. ( 

1 

46 

787 Or 73 

Feb. 

10 


W, F 

4 53 3 » 04 

1 

: 7 o 59 

2 94 

: 1 c V 


( 

1 


! 

t 


If tf 


12 

( >» 

E, W 

3 * 33 

1 

1 

2 94 

i 1 ' <> f 


1 1 1 

( 

1 

c 

0 

•■! 

47 

738 Or. 72 

Feb. 

11 


E, W' 

t 1 lo 27 •4'* 

) 

•'7 r* 

t ?9 

1 



1 

1 

1 




*f 11 


13 

f 

If 

W, E 

28 

1 

.1**2 

i' 43 

1 

31*10 


, -v 1 6 

! 

1 

0 


48 

740 Gr 72 

Fob. 

11 

N 

e\w 

II 10 31 -Ob 

1 

j 57 5 * 

50 92 

' to 'iS 


1 

1 

1 



If 11 

•• 

13 


W. B 

31-06 


59*75 

' S 1 

1 30 90 

1 

j 

. .? ^6 

1 0 

1 21)6 

49 

769 Gr. 72 

I Fob 

n 

> 

\\\ E 

1 

r 3 41 4 i' 

! <^>5 

4 07 

1 30 ;3 

I 






11 11 

1 

! ” 

13 

’■ 

K, W 

I »; 

{ 

1 

3 97 

i .!» ^5 

1 

; i J 9 


0 0, 

0 

00.^9 





ASTRONOMICAL LATITUDES.' 

132. BW\rr\sk\n— Co-latitude 69® 2' + 


Star Obienred 


Positions 
Position of 

of Telescope 

Azimuthal during 

stud Observa- 

tion 


Obserred 

Zenith 

Distance 


by 

each 

observa- 

tion 


Mean by 

North Soutli 
8tar Star 



760 Gr. 73 

Feb. 10 

't 11 


774 Gr. 72 

Feb. 11 

1) >> 

» 13 

777 Gr. 72 

Feb. 10 

If »> 

M 12 

782 Gr. 72 

Feb. 11 

n *f 

M 13 

78G Gr. 72 

Feb. 10 

»» i» 

„ 12 

792 Gr. 72 

Feb. 11 

»» 1* 

« 13 

795 Gr. 72 

Feb. 10 

” ) 9 

n 12 

807 Gr. 72 

Feb. 11 


.. 13 

809 Gr. 72 

Feb. 10 

• 

91 11 

» 12 

812 Gr. 72 

Feb. 11 

»» fi 

» 13 

817 Gr. 72 

Feb. 10 


„ 12 

833 Gra 72 

Feb. li 


„ 13 

887 Gr. 72 

Feb. 10 

M 

» 12 

850 Gr. 72 

Feb. 11 

11 

31 13 

855 Gr. 72 

Feb. 10 

»» )» 

1, 12 

859 Gr. 72 

Fob. 11 

ff 

1. 13 

868 Gr. 72 

Feb. 11 



I H. W 


7 20 16 *39 

15-97 

61 42 15*05 

14*91 

3**44 

30*88 

6 5 48*02 
48*72 

62 56 42*54 
42*41 

30*56 

3**13 

4 £2 10*8l 
10*26 

73 54 44-44 
42*44 

31*63 

32*18 

3 37*02 

35-42 

72 23 8*60 

8*58 

3**58 

33**6 

7 8 s 8-.50 
59 ’ '8 

61 S3 31*96 
31*82 

30*55 

3**00 

0 56 5 . 1’ '7 
S 4 '>o 

68 5 36*98 
36*9* 

30*15 
! 3**01 


O* 10 0*0100 


o‘ 4 i o‘i 68 ] 


3190 0*35 01225 


4 5.^ 

20 • 03 


11 25 41*51 
41*06 


6 37 19-87 
20*31 


2 15 59*10 
61 *91 


3 32 35*63 
34 '49 

3 30 1-76 

3’S4 

o 8 1 1 * 14 

11*19 


o 33 * 7*41 
17-67 


o S 4 47 '.w 
48 53 


» *3 S*'*.*! 

. 30-13 


7 43 

18-67 


.30 -.40 

31*21 30'8i 


30*98 

3i’28 3***3 


30*74 

32*42 31*58 



0*7396 

0*4356 


30 * 1 8 I 

31 14 I 30*66 


30*68 

30*84 30*76 






ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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132. Bh\xr\sdim~Co-latitude 69 ° 2 ' + 



• 



Positions 



Seconds of C’odalil udu 



Serial No. 
of etar 

Star Observed 

Date 

Tosil ion 
of 

A/innttbal 

stud 

of 

Telf'8(‘opo 

during 

Observa- 

tion 

Ob-^orved 
Zeml li 
DlbUllce 

N.P.D. 

by 

eaeli 

obseria- 

tion 

Mean by 

North j South 
Star Star 

V 

1‘ T1 



1887 



o / // 


// 


„ 



G 7 

873 Or. 72 

Feb. 10 

N 

E. W 

8 54 13 80 

77 5 ^' 45*70 

3 I • t)0 






11 1! 

M 12 

” 

W, E j 

^ 3*45 

45 74 ’ 

32 29 


32-09 

0*54 

0-2916 

G8 

878 Gr. 72 

Feb. 11 

N 

W, B 

8 39 59 33 

77 43 .10*72 

.1**.^0 



' i 



n 

M 13 

>» 

E, W 

58 <>7 

30*76 

32*09 


74 

0 19 

0*0361 









2 

vu bv N 

Stars = 

9 3 «''M 









2 

vu S 

Stars =s 

10 4416 


Summary. 


No. of North Stars 34 • No. of South Stars 34^ 


No. of observations 

1 134 





Co-latitudc by North Stars 

0 

69 

/V 

h 

31- 

264 

± 

ff 

0^062 

„ ,, South „ 

69 

2 

31 

■546 

± 

0^065 

Meau Co-latitudc 

69 

0 

31 

405 

± 

0^045 

(Correction for Height above Sea-lcvcl 



0 

■05 



Final Co-latitude 

0 

CO 

2 

31" 

•466 




Q / t/ // 

Astronomical Latitude (A) = 20 57 28*545 4; 0*045 

Geodetic Latitude (Cr) = 20 57 35 *90 

Deflection of plumb-line (A — G) = — 7*42 




Serial No. 
of pair 
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ASTEONOMICAL LATITUDES. 


133. Birond— Co-latitude 60 '’ 45 ' + 


Latitude 

Longitude 

Height 


29® 15' Instrument — Zenith Telescope 

in. 

79 4*5 Mean Height of Barometer 22 90 

6967 feet Mean Temperature ! ' 45®‘8 

Observer — Lieut. H. M. Cowie, R.E. 



Stars ObBcryed 


355 tc 869 Newcomb 


Fesitions 

Mean of m i 
r, Tel^^sfope 

Di.tauce. observt 


Mean 

of N. F. D’s 


Seconds of 
Half of the Co-latitude 

Observed 

DifTcrenco of , i 
Zenith Distances 


Mar. 14 
.. 15 



W, E 6o aj (p'jlQ + 21 39‘77 ."b 

E, W |0*6o 40 *o8 30*68 3^*52 


V Pee 


0'55 0*3025 


374 Newc. k 999 Gr. BO 


Mar. 14 
„ 15 


E, W 60 34 33*50 + 10 56*69 30*19 

W, E 33 50 57 **^ 30 66 30*43 


0*46 0*21 16 


308 k 410 Newcomb 


Mar. 14 
M 15 


E, W 61 I 25*84 - 15 55*85 29 99 

W, B • 25*84 55*19 29*65 29*82 


0*15 0*0225 


1099 k 1127 Gr. 80 

» >» >1 

ti it )$ 


Mar. 13 
„ 14 

M 15 


60 40 34*34 
34 * 32 
34 30 


0*30 o* 1080 


427 k 437 Newcomb 


Mar. 1 3 
„ 14 

M 15 


60 48 46*82 

46*79 

46*77 


0*39 01825 


444 & 462 Newcomb 


Mar. 13 
» 14 

» 16 


60 53 35*07 
35*04 

35*02 


20*42 

30 93 

29*26 30*13 


o*i6 0*0307 


468 k 409 Newcomb 


Mar. 13 

„ in 

„ 17 


61 6 6 o*i 6 
6007 
59 98 


— 21 29*20 

29 95 
30 - S 3 


30 96 

30*12 

29*45 30*17 


0*20 0 * 0480 ^ 


1270 Gr. 80 Sc 479 Newc. 

it »f t) 11 


ft it tt it 


Mar. 13 
„ 14 

„ 15 

.. 17 


61 3 28*32 

28*27 
28*23 
28*13 


- *7 57*97. 
5«-2o 
S8'04 

58-26 


0*23 0*0688 


481 k 485 Newcomb 


Mar. 13 
„ 14 


60 27 28*05 
28*00 


o’ 7 t 0*3529 


484 k 485 Newcomb 

tt it tt 

it tt tt 

tt tt tt 


Mar. 13 
„ . 14 
„ 15 

17 


60 23 45*09 
45 03 
44 98 
44*86 


+ 2t nru 
44*63 
44 II 
45 ‘05 


0*25 0-0563 


493 Sc 498 Newcomb 

tt it t, 

ft tt f, 

** n tt 


Mar. 13 
„ 14 

16 

n 17 


60 51 37’oi 

36*95 

36*89 

36*76 


0*33 0*1416 


517 Newc.i; 1397 Gr. 1 


Mar. 13 
}» 14 

16 

„ 17 


60 59 44‘7t 

44*70 

44*63 

44*49 


%4 14*62 
14*80 

14.12 

1501 


0*01 0*0001 


ABSTEACTS AND 8 UMMAEIES OP OBSERVATIONS AND RESULTS. 
138. Birond-Co-Zaf/Ywc^e 6 o° 45 ' + 


(U7) 







Positions 



Seconds of 







Mean of 
Zenith 
Distances 

('f 


llalf of the 

Co-latitude 

H 



s 

Stars Observed 

DaU 

Telescope 

Mean 

Observed 




Pf V 

otf 

O 

cn 

during 

Observa- 

tion 

of N. !■. D'« 

Difference of 
Zenith Diiytaiices 

by earn 
obser- 
vation 

Mean 

Weight 

V 



1903 

0 

f 


0 / // 


// 





13 

833 i 538 Newcomb 

Mar. IS 

M 

30 

W, E 

6o 59 13*65 

- »3 4 rK 7 

29 78 






«» }) it 

M 14 



K. W 

1 . 1*57 

4^ 62 

20 05 






ft )) it 

» 16 



E, W* 

>.r 49 

42*85 

30*04 

30*04 

1*2 

0 

b 

0*0059 

14 

5 G 5 Newc. k H 09 Gr. 80 

Mar 13 

0 

57 

W, E 

60 20 56 84 

+ 24 33*00 

29*84 






,, ,, j, ,, 

» 14 


E, W 

s'* 7 i 

33 23 

q8 






>1 it ” 

15 



W, E 

56*65 1 

33 

2 i) 81 






>> *» a a 

n 17 



E, VV 

56*47 

33 

29 73 

29 84 

I ^ 

0*13 

0*0220 

15 

\ 576 iV; 583 Noweomb 

Mar. 13 

i8 

IS 

E, W 

60 42 13*20 

4- 3 i6*79 

29*99 






>) a tt 

,» 14 



W, E 

13*10 

16 54 

29 64 






}* »» a 

15 



E, VV 

13*01 

ih 62 

29*63 






a )i )t 

,> 17 



W, E 

12*83 

l6 91 

29*74 

* 9 ' 7 S 

I *3 

0*22 

0*0629 

16 

! 587 Ni^wc Sc 1541 Gr. 80 

Mar 13 

M 

9 

w, sf. 

60 31 20 ‘38 

+ 14 9*42 

29 80 






i» 11 it n 

„ 1 1, 



E, W i 

20*28 

9*64 

29 92 






>♦ )» >> a 

n 15 



E, VV 

20*18 

9*74 

29 92 






it »i *' 

.> 17 



VV, E 

'<) 9S 

992 

29 90 

iq 8q 

1*3 

o*o8 

i 0*008^ 










2P - 

= 18 4 

j 2 I’vr 

*i* 7 M 9 


Summary. 


No. of pairs 16 

No. of observations 51 

Mean (1itrri*encc between observations taken E, W and tliosc taken W, E = 0"'02 

Observed Co-latitude (weighted mean) 45' 29" -97 + 0" 052 

Correction for Height above Sea-lcvcl 0"*31 

Finat Co-latitude 60" 45' 30''-28 


Astronomkftl latitude (A) 

0 f // 

='29 14 29-72 

Geodetic Latitude (G) 

= 29 15 14-15 

Dedectiou of plumbdiue (A— G) 

- _ 44-4a 


te 

± 0*052 
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ASTRONOMICAL LATITUDES. 


134. Bithnok — Co-latitude 62 ® 6 ' + 


Latitude 

Longitude 

Height 


27 ® 53 ' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in. 

72 42 Mean Height of Barometer 2918 

r 74 feet Mean Temperature C 2 ® 9 

Observer — Captain S. G. Burrard^ R.E. 



Stars Obserred 


Afean of 
Zenitli 
DialaiiceH 


Positions 

of 

'role-ipope 

dnnuf? 

Observa* 

tion 


Moan 

of N. P. D’s 


Ifalf of the 
Observed | 
Pifforonre of | 
Zfiutk Pistuiices 


Seconds of 
Co-bititnde 

by eiicli I 
obser* Moan 
Tation 


1 G 7 <Sfc 178 Or. 80 


Deo. 0 26 48 

y 


62 23 54 4 ^ 
54*37 


- 17 io-f>8 
i‘>‘ 3 b 


O’ 26 I 0*0676 


2 lD 0 & 104 Gr. 80 Dec. 


G 26 22 

y 


61 45 50-88 
50*77 


+ 20 42-68 
45 * 2 * 


.i.r .s;*) 

. 35 * 9 ^ 34*77 


i -o O' 23 0-0529 


3 219 & 237 Gr. 80 Dec. 


0 92 

9 


62 20 25 07 
24-07 


- '3 48’73 
5''47 


36 '34 

33 ‘50 34 ’93 


0*7 o-o8 0*0045 


4 220 & 237 Or. 80 Doc. 


C) 90 
9 


62 18 1702 
17-82 


11 43 • 1 6 

44-46 


34 * 7 ^> 

34 *ob 


0*7 0*94 0*6185 


5 254 Gr. 80 k 1 G 9 Gr. 72 I Dec. 


G .39 21 

9 


61 50 50*74 
59-60 


4 * 15 3 .^* 7 ^ 
36-48 


35 ' 5 ® 

36 08 35 70 


I'O 0*79 o‘624i 


r> 300 & 317 Or. 80 Doc. 


C 4 5 * 

9 


62 4 16 84 

16*70 


+ 2 18-90 

17-46 


35 ■ 74 

34 ><i 34’95 


0-7 0*05 0*0018 


7 301 & 317 Gr. 80 Dec. 


6 4 5 * 

9 


62 4 4 • 03 
3*89 


•f 2 29*94 

31*39 


. 33*97 

35*28 34 *f >2 


0*7 0-38 O * 101 I 


8 329 & 339 Gr. 80 Doc. 


0 653 W, E 
9 ‘ E, W 


62 23 53-24 
53 09 


- 17 17*50 
18-72 


35*74 

34*37 3 S ‘05 


1*0 0*05 0*0025 


9 382 & 394 Gr. 80 Deo. 


6 6 22 K, W 
9 W, E 


62 7 60*01 

59 80 


- 1 24-51 

26-93 


35*50 

32*87 3418 


1*0 0*82 0*6724 


10 259 Gr. 72 k 395 ^ Gr. 80 Dec. 9 27 48 


62 20 3*10 — 13 29*36 33*74 33*74 o *7 >*2^ i*iii 3 


11 418 k 438 Gr. 80 Doe. 


G II 7 

9 


6 i 5 * 59*65 
59*47 


+ M 36*9* 
35*24 


36*. 56 

34*71 35*63 


1*0 0*63 0*3969 


12 4 G 0 3 c 467 Or. 80 Doc. 


62 2 50*02 

49*85 


+ 3 45*69 

45*96 


35 * 7 ' 

35 * 8 * 35*76 


1*0 0*76 0*5776 


13 471 & 477 Gr. 80 Dec. 6 <>55 


62 13 58*16 


7 23*77 34*39 34*39 o *7 0*61 0*2605 


14 623 k 661 Gr. 80 Dec. 


6 19 36 

9 


61 44 59*17 
5898 


+ 21 37*08 

37*20 


36*25 

36*18 36*21 


'O 1*21 1*4641 


IS 671 k 676 Gr. 80 Doc. 


<5 4 5 

9 


62 7 52*94 

52*76 


— 1 16*61 

Jt 7*54 


36 M 3 

35*2* 35*77 


0*7 0*77 0*4150 



AB8TEACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 

134 . Bithnok7“Co-/a^/^tfflfe 62° 6' + 
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Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

Posit tons 
of 

Telescope 

during 

Observa- 

tion 




1893 


o 

/ 


16 

671 & 577 Or. 80 

Dec. 

6 

3 

55 

E. W 


»» f» 

II 

It 

9 


W, E 

17 

671 k 581 

Gr. 80 

Doc. 

6 

4 

10 

K. W 


ft tt 

II 

If 

9 



W, E 

18 

583 k 603 

Gr. 80 

Deo. 

6 

3 

54 

W, E 


11 »i 

II 

II 

9 

• 


E, W 

19 

584 k 603 

Gr. 80 

Deo. 

6 

3 

54 

W, E 


11 M 



9 


E. W 

20 

690 & 003 

Gr. 80 

Dec. 

6 

3 

55 

W, K 


»» M 


II 

9 


E. W 

21 

591 k 603 

ar. 80 

Dec. 

6 

3 

53 

W, E 


M »» 



9 


E, W 

22 

11 k 38 Gr. 80 

Dec. 

8 

10 

U 

W, K 

23 

42 k 75 Or. 80 

Die, 

7 

8 

15 

W, E* 


i» ♦« 

II 


8 


E, W 

24 

100 & 104 Or. 80 

Deo. 

7 

46 

30 

E. W 


M M 


ii 

8 

W, K 

25 

116 k 138 

Or. 80 

Dfc. 

7 

29 

29 

W, K 


>» if 



8 

E. W 

26 

117 k 138 

Gr. 80 

Dee 

8 

29 

29 

E, W 

27 

157 k 170 

Gr 80 

Dec. 

7 


12 

, E, W 


ft ») 

ft 

M a 

8 



W, E 

28 

177 & 170 

Gr. 80 

Dec. 

7 

•5 

30 

W, E 





8 


E, W 

29 

188 k 195 

Gr 80 

1 

Dec. 

7 

7 

18 

K, W 



It 

- 

8 


W. E 

30 

232 & 241 

Gr. 80 

Dec. 

7 


3 

W, E 


II 11 

It 

II 

8 



K, W 

31 

253 k 256 

Gr. 80 

Dec. 

7 

1 2 

6 

E. W 


if 


II 

8 



W. E 

32 

25 C & 275 

Gr. 80 

Deo. 

7 

1 1 

49 

W. E 


l» II 

»• 


8 


E, W 

33 

28 G k 291 

Gr. 80 

Dec. 

7 

8 

59 

E. W 


}» )l 

II 

11 

8 


W, E 

34 

286 k 294 Or. 80 

Dee. 

7 

8 

59 

E, W 


» »» 

>» 

II 

8 


W, E 







Seconds of 






Ifalf of the 

Co-latitude 

n 




Mean 

Observed 





Pee 

of N.l'. D’b 

Diffi^rence of 

by each 
oliHor- 



V 



Zenith Distances 

Moan 






1 



vution 





0 

f // 

i 

/ 

// 

// 

// 




61 

57 M *23 

■f 

9 

2*0-84 

35-07 






14 04 



20* 16 

34*20 

34-63 

! 0*7 

0-37 

0*0958 

62 

12 44*7* 


6 

10*05 

34*66 


1 

1 




44 * 5.1 



9*41 

35**2 

• 14-89 : 

1 <^*7 

0*11 

0*0085 

62 

>9 *53 

... 

12 

. 3.1 5 > 

35 02 






8*35 



34 '33 

34-02 

.34*52 

0*7 

0*48 

0*1613 

62 

19 27*71 

— 

12 

53-48 

34*23 






2753 



53 *i 9 

34*34 

. 14-28 

0*7 

0*72 

0*3629 

62 

20 54*49 


*4 

19*53 

34 - 9 f> 






54 * 3 * 



19 60 

34 7 * 

34 83 

0-7 

0*17 

0*0202 

62 

18 23 8f* 

... 

1 ! 

49*91 

. 33*95 






2^ 68 
* 



49 * 8 i 

33 87 

. 33 * 9 * 

1 

0*7 

i ‘09 

0-8317 

62 

8 24*63 

*- 

1 

49*24 

35*39 

35*39 

0*7 

0*39 

0* 1065 

62 

2 3780 

+ 

3 

57*26 

35 '06 






37-80 



5«*34 

3‘‘-'4 

35-60 

1*0 

0*60 

0*3600 

62 

4 42 70 

4 

I 

54-10 

36*80 






42*66 



S' S 3 

34 * *9 

35-49 

1*0 

0*49 

0*2401 

62 

>3 52 3 ‘ 


7 

1 

16*41 

3 'J* 9 o 






52*28 



18*31 

33*97 

34-93 

0*7 

r. 

0 

b 

0*0034 

62 

y 54*72 

- 

7 

19*97 

34/5 

j 

34*75 

0*5 

1 

0-25 ! 

0*0313 

62 

25 19*64 

__ 

18 

45 02 

34 62 






19*62 



43*44 

36*18 

35*40 

1*0 

0*40 

0* 1600 

62 

6 54*74 


0 

19*32 

3542 

1 1 





54*71 


• 

2118 

33 53 

1 34*47 i 

1 

I -o 

0*53 

0*2809 

62 

*3 57’90 

— 

7 

21 67 

36*23 

1 


1 



57*86 



22*95 

34 ' 9 * 

1 35*57 

[ 

1*0 

0*57 

0*3249 

62 

9 36*84 


3 

1*24 

35 *60 

i 





36*80 



2*62 

34 * 18 

34*89 

I -O 

0*11 

0*0121 

62 

2 16*39 

+ 

3 

59 35 

35*74 






36*34 



58*10 

34 44 

35 ’ 09 

0*7 

0 

b 

0*0057 

61 

45 48*67 

+ 

20 

46-75 

3 . 5*42 






48*^2 



46-80 

.35 42 

35*42 

0-7 ' 

042 

0*1235 

62 

*3 . 53*59 

— 

7 

19*60 

, 3 . 3 -99 

1 





53*54 



16-63 

36*91 

35*45 

0*7 

0-45 

0* 1418 

62 

14 40*70 


8 

659 

34-11 

j 





40-65 



4-«7 

36-48 

35*29 

0*7 

0*19 

00589 
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ASTEONOMICAL LATITUDES. 


134. Bithnok — Co-latitude 6»® 6' + 


Serial No. 
of pair 

Stan Obsomd 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

ObserTa- 

tion 

Mean 

of N. r. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Oo'latitude 

_____ 

Weight — P 

V 

Vvv 

hy each 
obser* 
vation 

Mean 



1893 


0 * 

/ 


0/1/ 


/ 

// 

// 

// 




35 

288 k 291 Or. 80 

Dec. 

7 

' 8 

59 

E, W 

62 13 49*21 


7 

14*94 

34-17 






») ji »i 

II 

8 



W, B 

49- 16 



14*07 

35*09 

34-68 

0*7 

0*32 

0*0717 

36 

288 & 294 Gr. 80 

Deo. 

7 

8 

59 

E, W 

62 14 36*32 


8 

1*94 

34 -.58 






l» )l )> 

11 

8 



w, a 

36*27 



1*62 

34-65 

34*5* 

0*7 

0*49 

o*i68t 

87 

32C a 347 Or. 80 

Dec. 

7 

4 

57 

W. E 

62 S 1*39 


1 

3**98 

.13*37 






It It II 

II 

8 



E, W 

1*33 



35 *16 

0 

36-59 

34-98 

1*0 

0*02 

0*0004 

88 

368 a 396 Gr. 80 

Dec. 

8 

1 

i8 

W.E 

6» s 47*58 

+ 

0 

47*9« 

35*49 

35*49 

0*7 

0*49 

0 • 

00 

39 

406 & 414 Or. 80 

Dec. 

7 

o 

47 

W, B 

57 57-65 


8 

37 26 

34*9* 






II j> II 


8 



E, W 

57*59 



36-13 

33*72 

34*3* 

0*7 

0*69 

0*3333 

40 

414 & 419 Gr. 80 

Dec. 

7 

0 

59 

E, W 

61 «o 55*95 


4 

21*30 

34-65 






IS 1} t) 

II 

8 



W, E 

55*89 



21*45 

34-44 

34*54 

0*7 

0*46 

0*1481 

41 

428 k 431 Or. 80 

Deo. 

7 

io 

0 

W, B 

6* 5 .56-95 

+ 

0 

58 -.53 

35-16 



• 



II 11 II 

II 

8 



E, W 

36-87 



S8oa 

34-89 

35*07 

1*0 

0*07 

0*0049 

42 

486 Gr. 80 k 273 Gr, 72 

Doc. 

7 

37 

i8 

1 

i W, E 

6j 1 31-05 

+ 

$ 

3 *.36 

34-41 






It 11 II II 

I 

II 

8 



E, W 

30-99 



4*82 

35-81 

35 *1; 

0*7 

0*11 

00085 

43 

494 k 497 Gr. 80 

Dec. 

7 

37 

14 

W.E 

61 58 20*42 

+ 

8 

*3*3^ 

33-73 






II >1 II 

II 

8 



E. W 

20*35 



1593 

36-18 

35*00 

0*7 

0*00 

0*0000 

44 

494 Gr. 80 k 273 Gr. 72 

Dec. 

7 

1 37 

i8 

W, E 

6a I 32*27 

+ 

5 

2*4» 

34-69 






If II II II 

11 

8 



E, W 

32*20 



2*90 

35-10 

34*«9 

A 

0*7 

0*11 

0*0085 

45 

485 k 497 Gr. 80 

Dec. 

7 

37 

14 

W, B 

61 58 19*20 


S 

1419 

33 '39 






II II II 

II 

8 



E, W , 

19*14 



17*84 

36-98 

35* *8 

0*7 

o* 18 

0*0227 



1 










isP- 

= 361 


10*6346 


Summary. 

No. of pairs 45 

No. of observations 85 

Mean difference between observations taken E, W and those taken W, E sa + 0*'‘29 
Observed Co-latitude (weighted mean) 62® 6' 35'' ‘00 + 0"’055 


Correction for Height above Sea- 

•level 

+ 

O^OS 

Final Co-latitude 

f 

62° 

6' 36' -03 

Astronomical Latitude (A) 

0 

fl 

9 

53 

H 

24-97 

Geodetic Latitude (G) 

e 27 

63 

22-03 

Deflection of plumb-line (A--«0) 

S&8 

+ 

2-94 







Serial No. 
of pair 


ABSTEAC3TS AND SUMMAEIES OP OBaBETATIONS AND EESDLT3. 


( 151 ) 



Stare Obserred 


roaitions 

Mean of ,,, , 

Date ZemO, ^ 

Dietaucoa /'r"'' 

Otwerva* 

lion 


Ualf of tlio Co-Jji 

Moan ObsHrved 

of N.P. D’e DifPoroiice of , , 

ZeniUi Diblancee 


Seromls of 
Co-Jal itudo 


ohfier- Mean 
Tatioii 



382 & 895 Gr. 80 


» I) » 


Deo. ir. 
t .. 18 


7 * Sb S 9 46 - 27 7 ‘ 5 J 52*0 

5948 760 51*9 51*95 1*0 o-6i 0*3731 


417 & 418 Gr. 80 


i> »> »» 


Dec. 1C 
18 


72 33 54'94 
54 ‘9b 


4 2* 13 S 3 8 

1*93 53 o 53*90 0’7 0*34 0*0809 


418 & 431 Gr. 80 


)l ts 1} 


Doc. 1 C 
„ 18 


72 32 6*75 - 3 14*22 52*5 

6*77 14 08 52 7 52*60 0*7 0*04 0*0011 




434 & 455 Or. 80 


M i) I) 


4 G 7 Gr. 80 


477 ct 523 Gr. 80 


ff » . tf 


639 & 553 Gr. 80 


661 & 671 Gr. 80 


Dec. 16 
« 18 


Dec. 16 
.. 18 


Dec. 16 

M 18 


631 A 530 Gr. 80 Doc. 18 


Dec. 16 
.. 18 


Dec. 1 6 
18 


72 24 26*13 4 s 25*59 51*7 

26*14 26*04 52*2 5i'9S 1*0 o*6i 0*3721 


7 ^ 3 * 37*55 - * 44 *.^.l 53*2 

37*59 4418 53*4 53 * 3 ® 1*0 o ‘74 0*5476 


72 14 28*80 4 15 23*55 52*4 

28*81 23*78 52*0 52*50 1*0 o*o6 0*0036 


72 29 30*41 4 o 21*68 52*1 52*10 0*5 0*46 0*1058 


73 16 51*13 + 13 o*o8 51*2 

5 i **4 i*J 2 52*3 51*75 0*7 0'8i 0*4593 


72 39 56*26 - 10 3*49 52*8 

5638 3*37 530 52*90 1*0 0*34 01156 


677 A 580 Gr, 80 


Dec. 16 
.. 18 


72 31 19*20 - i 27*79 5»*4 

19*22 25*98 53*3 5**30 J 0*7 0*26 0*0473 


689 A 591 Gr. 80 


Dec. 16 
.. 18 


72 40 58*84 - II 6*47 52*4 

58*86 5*59 53*3 52*85 0*7 0*29 o*c 


620 A 630 Gr. 80 


Deo. 16 
„ 18 


73 o 22*81 - 30 32*80 50*0 

22^*83 39*71 5.ri 51*55 1*0 1*01 2*0201 


637 A 061 Gr. 80 


»i If 


Dec. 16 

18 


7 * 37 - T >'■‘>6 S 4 'o 

6-00 13-69 52-3 S 3 ’iS t'O 0 S 9 <»' 348 i 


677 & 682 Gr. 80 - 


l> » >1 


Dec, 16 

n 18 


722057*86 4 8 54*28 52*1 

57*88 54*40 52*3 52*20 1*0 0*36 0*1296 


Dec. 10 

18 


72 42 4*38 - 12 1215 52*2 

440 11*96 52 


in 


680 A 696 Gr. 80 






( 162 ) 


ASTKONOMLIUAJU IjAliXUiiBO. 


135 . Bolarum— Co-ZatvYuffe 7^° ^9' + 


Serial No. 
of pair 

i 



Mean of 

Positions 

of 

Teh'scope 

duriii|r 

Obsorva* 

tiori 

Mean 

of N. r. D’» 

Ifftlf of the 
Observed 

Seconds of 

Co- latitude 

P4 

0 


P V V 

Stars Obserred 

Date 

Zenith 

Distunces 

Difference of 
Zeuitii Distances 

by each 
obser- 
vation 

Mean 

W) 



i 

1893 

o 

/ 


^ t M 


» 

H 

u 

if 




IG 

712 it 719 Or. 80 

H }> >1 

Dec. 

}> 

16 

18 

1 

44 

E. W 

W, E 

7 * 47 40‘57 
40 60 


*7 

47-4* 

47-- 54 

5 . 3*2 

53 '» 

53 -'S 

1 -0 

0*59 

0-3481 

17 

740 & 754 Gr. 80 

» »* 1 * 

Dec. 

16 

18 

5 

H 

W, E 

E, W 

72 28 19*45 

19 47 

+ 

1 

33-44 

33 90 

52*9 

53*4 

53*15 

1 -0 

0*59 

0-3481 

18 

798 4 800 Gr. 80 

Dec. 

16 


20 

E, W 

7a ai 5429 


7 

•58-19 

52*6 

52*60 

0*5 

0*04 

0*0008 

19 

800 & 811 Gr. 80 

Dec. 

n 

16 

18 

»S 

45 . 

W, E 

E, W 

72 43 22*92 
22*96 

- 

13 

30*24 

30*84 

52*7 

52*1 

52*40 

0-7 

0- 16 

0*0179 

20 

81 G 4 840 Gr. 80 

)l I) 1> 

Dec. 

i> 

16 

18 

23 

4 

W, E 

W, E 

7* 8 56-43 
56-46 


20 

55-46 

ss-»‘ 

5**9 

51*7 

51*80 

I '0 

0*76 

0-5776 

21 

8S6 4 861 Gr. 80 

ts 1 ) }) 

Deo. 

u 

16 

18 

14 

55 

E, W 

W, B 

72 20 53*20 
S 3 -24 


8 

59 - 7 ' 

59-96 

52*9 

53*2 

53*05 

1-0 

0*49 

0*2401 

22 

796 4 800 Gr. 80 

Dec. 

18 

»S 

20 

W, K 

7a 19 55-96 

+ 

9 

SS-8i 

S'-8 

51-80 

0*5 

0*76 

0*2888 

23 

888 4 896 Gr. 80 

ft ft II 

Doc. 

It 

16 

18 

i 9 

54 

W, K 

E. W 

72 36 7*20 
7*25 

- 

6 

15*22 

*S* 3 * 

52 0 

51*9 

S ' -95 

1 -0 ’ 

o-6i 

0*3721 

24 

928 A 953 Gr. 80 

>1 ti »» 

Dec. 

ft 

16 

18 

8 

»3 

E, W 

W, E 

72 22 13*4* 

*3 46 

•f 

7 

f 

39-69 

39 21 

. 53*1 

52*7 

52*90 

I -0 

0*34 

0*1156 

25 

948 A 955 Gr. 80 

Dec. 

20 

*3 

II 

E, W 

72 45 9 04 

- 

*5 

17-48 

51*6 

51*60 

0*7 

0*96 

0*6451 

. 26 

963 A 977 Gr. 80 

Dec. 

20 

o 

36 

W.E 

7a 54 

— 

24 

56-68 

53*5 

53*50 

0*7 

0*94 

06185 

27 

992 A 998 Gr. 80 

Dec. 

21 

3 

3 

W,B 

7* 47 S ' '05 

- 

>7 

S 9'»2 

5>*9 

51*90 

0*5 

0*66 

0*2178 

28 

992 A m Gr. 80 

Dec. 

21 

1 * 

48 

W, B 

73 3 40 - 7 ' 

- 

33 

47*>5 

53*6 

53*60 

0*5 

1*04* 

0-5408 

29 

1022 A 1037 Gr. 80 

t> »» i» 

Dec. 

91 

1 

20 ; 
21 i 

2 

28 

W, E 1 
B,W 

71 45 40-70 
40-74 

- 

*5 

48*56 

47 ’54 

52*1 

53*2 

5265 

0*7 

0*09 

0*0057 

30 

1025 A 1037 Gr. 80 

}» >1 t )» 

Dec. 

If 

20 

21 

2 

4 « 

W, E 

K, W 

7 * 3 * ' 3- *4 

« 3'*7 

- 

2 

21*31 

2>'33 

5*'9 

5»-9 

51*90 

0*7 

0*66 

0-3049 

31 

1052 A 1062 Gr. 80 

t* t» 

Dec. 

ft 

19 

20 

5 

*9 

W,B 

E, W 

7a aa 52-07 
S'" 

+ 

7 

0*95 

0*40 

5 .VO 

52*5 

52*75 

0-7 

0-19 

0-0253 

32 

1 

1062 A 1082 Gr. 80 

»» i» f» 

Dec. 

It 

19 

20 

5 

8 

E, W 

W, E 

7 * 33 47 80 
47 84 

- 

3 

55*42 

55*73 

52*4 

52*1 

52*25 

0*7 

0-31 

0*0673 

38 

1099 A 1116 Gr. 80 

>f >1 9» 

Dec. 

ft 

19 

20 

12 

49 

W,E 

E, W 

72 15 10-27 

io'3i 

•f 

14 

42*15 

41*74 

52-4 

52 ** 

52*25 

1 -0 

0*31 

0*0961 

34 

1139 A 1155 Gr. 80 

)* 1 ) 

Dec. 

»f 

19 

20 

O 

38 

E. W 
W,fi 

72 52 43*97 

44*02 

- 

22 

50*95 

52*60 

53*0 

51*4 

52-20 

1*0 

0*36 

0-1296 

35 

1168 A 1181 Gr. 80 

t »> >» »> 

Dec. 

19 

20 

4 

26 

W, K 

E, W 

72 33 0*79 
085 

- 

3 

8*67 

7-56 

52*1 

53*3 

52*70 

0*7 

0*14 

0*0137 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 


(153) 


135. Bo\sLr\Am— Co-latitude 72 ° 29 ' + 


Serial No. 
of pair 






Po'tiliona 





Seconds of 

ill 



Stars Observed 

Date 

Mean of 
Zunitb 
Diblance.s 

of 

TolcMuope 
dm in^ 
Observa- 
tion 

Mr«n 

ot N V. 1 )’» 

Ifalf of the 
Obir.rvud 
Diffrrence of 
Zenith iHetaucuH 

Co lat 

by each 
obser- 

itude 

Mean 

11 

To 

£ 

fcf 

t; 

Pa • 










1 

vation 







1893 

o 

/ 


• ' ^ 


/ 


if 

ft 




3 G 

llSl & 1131 Or. 80 

Dec. 

19 

4 

»7 

E, W 

7* J3 56-41 

+ 

5 

.■i.l'iS 

51-6 






n n » 


20 



W, E 

sf> 46 



56 SI 

53*0 

52*30 

0*7 

0*26 

0*0473 

37 

1266 & 1272 Or 80 

Dee. 

19 

5 

9 

E, W 

72 58 i 6*13 


28 


53*0 






11 i| 11 

It 

20 



W, K 

16 19 



23 18 

.SI 0 

53*00 

0*7 

0*44 

0*1355 

38 

12 GG k 1272 Gr. 80 

Doc. 

19 

5 

38 

E. W 

72 29 7*46 

+ 

0 


S3 0 






11 11 11 


20 



W, IS 

7 53 



45 .79 

S2 9 

52*95 

0*7 

0-39 

O' 106; 

39 

1282 k 1303 Or. 80 

Dec. 

19 

9 

19 

W, E 

72 10 53-27 

+ 

18 

SS .14 

51 6 



0*46 



11 11 11 

It 

20 



E, V 7 

53 .14 



59 22 

52-0 

^2*10 

1 *0 

0 2116 

40 

1327 & 1350 Or. 80 

Duo. 

JI) 

I 

ai 

W, E 

72 34 40-22 


4 

46 • f)G 

.53 3 






„ 

1 

It 

20 



E, W 

4030 

1 



47 37 

52 9 

53 * 10 

I -o 

0*54 

0 2916 

41 

1 

1 

1365 k 13 CS Gr 80 

Deo. 

J 9 

0 

26 

E, W 

72 40 ^1*69 


*9 

37'0| 

S 4 7 






ji *1 »» 

1 


20 



W, E 

3 * 7 *) 


39 24 

52 0 

53*65 

0-7 

1 '09 

0 83*7 

42 

1 

1368 k 1395 Gr. 80 

Dec. 

19 

o 

37 

W, E 

72 38 28-97 


8 


SC2 






1. 

It 

20 



E, W 

29 oo 



30 ot. 

52 ‘ 

52 65 

0*7 

0 09 

00057 

43 

1 

1305 k 1413 Gr 80 

Dec. 

10 

0 

«7 

E, W 

72 19 3 :;6 

4 

10 

40 * T? 

A2 0 






11 11 11 j 

It 

20 


VV» E 

3 i»(> 



40 72 

53 4 

53*15 

0-7 

0*59 

0*2437 

44 

1 

UGS & UC6 Gr 80 

Due. 

19 

4 

24 

E, W 

7 ^ 32 37 ' 4 i 

- 

2 

43-55 

51 0 

; 3 -qo 

0-7 

1*34 

1*2569 

45 

M 7 i & U 77 Gr. 80 

Doe. 

19 

1 1 

11 

W, E 

72 1 16 71 


28 

34-80 

5 > 5 

5 » 50 

0 5 

1 *06 

0*5618 

40 

1171 & 1480 Gr. 80 

Dee 

19 

1 1 

28 

W, E 

72 18 “tK 40 

+ 

1 1 

12 7^ 

5* 2 






11 11 11 

•• 

20 



E, W 

38 51 



1414 

52-7 

5«*05 

0-7 

o*6i 

0 2605 

47 

13 C 3 i, 1113 Gr .*80 

Dec. 

20 

o 

6 

W» E 

72 30 6 30 

- 

0 

00 

40 

.S 3*8 

53*80 

0*5 

1-24 

0 7688 













5 P - 

= 37 2 

1 .■*. flip - 

*3 4252 


Summary. 


No of pairs 47 

No. of observations 8t 

Mean difforcuce lictwcen observations taken E, W and those taken E = — 0"'f)5 
Observed Co-latitude (weighted mean) 72^39' 32" '56 Ih 0"'OCO 
Correction for Height above Sca-lcvcl + 0" 08 

Final Co-latitude 72°29'62"-64 


Astronomical Latitude (A) 

0 t ¥ ¥ 

= 17 30 7-36 + O-OflO 

Geodetic Latitude (G) 

= 17 30 13-41 

Deflection of plumb-line (A— G) 

s= — 6 ' 05 






(164) 


ASTEONOMICAL LATITUDES. 


136. Bolikonda— 71 ° if -f 

in. 

Laiitude ... 17° 43' Maximum recorded Height of Barometer = 28*7(54 

Longitude ... 79 50 Minimum ,, ,, j, = 28*520 

Height ... 1303 feet Maximum ,, Reading of Thermometer = 86^*0 

Instrument — Zenith Sector No. 2 Minimum ,, = 72 *0 


Observer — J. Ecclcs, M. A. 



Note.~The barometer was read during work every honr, the thenaometer every fifteen minutea# For the calcolationa of refraction a aeparate 
value for the pressoie and temperature Mrae deduced for each atar. * 




ABSIBACTS AND SUMMARIES OE OBSEETATION 3 AND EE 3 ULT 3 . 


( 166 ) 


Star Obierred 


186 . Bolikonda— 72° 17' + 


PoSltlOllH 
PoHition ot 

Dat* , , TeK-o.,|... 

AzirnuUial duinij' 
Blud Qbeerva- 

tiun 


ObftorTed 
Zenit h 
Distaueo 


SeeondN of Co-latitiule 

by Mean by 

eweli _ 

obseiva- 

Star Star 


807 Gr. 72 


812 Gr. 72 


837 Gr. 72 


Mar. 1 

u 2 

M 5 
7 


8 10 58 pi i 80 

50 o j 
<) ! 

58*5 i 


o 58 4.V<> 1 71 

44 2 ' 

43 8 I 

4.3 3 I 

3 6 31-0 I 69 

3» 3 ! 

30 o I 

a 30*9 i 


28 29*3 

29 

29 .3 
29 3 

18 47*6 

47*6 

47 5 
47*4 


II o ‘4 

o ‘3 

o* I 


i.-s 
11 K 1 
.11 ,1 I 
.30*7 3**3 


3* *4 
31*6 

3 « * 

30 9 31 *0 


830 Gr. 72 


Mar. I 

M 5 


2 41 23- 7 ' 69 

23 7 ' 


36 7 9 

7 7 


.3* 4 3**5 ! 


852 Gr 72 


Mar 2 N 

M 7 S 


2 24 9‘6 1 69 

9 3 1 


S3 21 6 
»» 3 


3* ^ ! 

30 (1 ; 30 9 


873 Gr. 72 


Mar. 1 N 

», 5 S 


S 39 36*9 77 

37*9 


57 7*5 

7 4 


1 0*09 


878 Gr 72 


Mar. 2 N 

n 7 S 


5 25 2**.5 1 77 

21-4 ! 


42 52 9 
5 i 8 


881 Gr. 72 


888 Gr. 72 


Mar 3 N 

n 5 S 


Mar. 1 N 

n 5 S 


7 10 48 5 I 65 
49 o j 

I 

1 

6 35 43*4 I 78 


6 42*5 
42 2 


53 * 3-6 
*3 6 


3' o 

3**2 3*‘» 


880 Gr. 72 


Mar. 2 N 

7 S 


4 47 6-4 I 67 

5*3 i 


30 25*7 
25*3 


32 I 

30 G 31*4 


894 Gr. 72 


Mar. 1 
6 


O 47 20*3 71 30 TO I 30*4 

210 9*9 30 9 30-7 


o 6 j 0 36 


895 Gr. 72 


Mar. 2 
„ 7 


4 I 51*1 68 15 40 7 31*8 

S>’7 40*5 3* o 3**9 . 


06 I 0*36 


901 Gr. 72 


Mar. 1 
» 2 
5 

^ 7 


o *7 58 5 7* 49 33 f* .^»** 

583 33 6 31*9 

5^* 8 3^5 30 3 

58*3 33*4 3**7 3»*S 


0*2 a- 04 


918 Gr. 72 


Mar. 1 

6 


s 44 S.v» 32 39 ** 32*3 

53’» 388 3**9 3 **« 


0*8 0*64 


919 Gr. 72 


Mar. 2 
» 7 


5 55 8 6 78 12 38 5 29*9 

7*5 384 30*9 


30-4 0-0 O’Ofl 


923 Gr. 72 


Mar. 1 

n 2 

H 6 

n 7 


o 46 a8 3 ! 73 3 58-6 i 30-3 




( 166 ) 


ASTKONOMICAL LATITUDES, 


136. BoWWondor— Co-latitude 72 ° 17 ' + 



•s 


>5 















ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

136. Bolikonda — Co-latitude 7 a° if + 


(137) 


Star Observed 


Positions 
Position of 
of . Telescope 
Azinniihal dunri^ 
stud Observa- 

tion 


Observed 

Z<>iuth 

Distance 


SecontlM of Co-lutitndo 

by Mean by 

cud I 



989 Or. 72 


Mar. 1 

n 3 

.. 6 

6 


* 47 S 7 ‘> 75 5 I 51 8 

57 6 28 8 I 31 2 

57 6 28 8 ! 31 2 

S 7 b 28-7 31 I 


3 *'.^ I o‘9 o‘8i 


996 Gr. 72 


Mar. 2 
» 7 


3 o 11*1 75 17 41 6 I 30 s 

10-4 41 4 j 31 o 


30 8 I :?*4 o* 16 


997 Gr. 72 


Mar. 1 


7 49 56-2 80 7 27 3 I 31 I 

55 ‘7 27 .S : 31 6 


314 ! i‘o . 1*00 


1012 Gr. 72 


Mar. 2 

.. 3 

n 6 


6 3 . 35*5 '3 

. 35*5 5b 7 

.35 4 I 5 <> 5 

35 *b I 5b 4 


, .32 3 

1 - 

I . 3 « 9 

! 32 O 32*1 


0'8 o*t)4 


lOU Gr. 72 


Mar. 4 
.. 8 


2 55 45 .3 75 '.3 i 5*7 

4^3 15 b 


29 9 0*5 ! 0 25 


1015 Gr. 72 


Mar. 2 

M ’3 

.. 8 

M 7 


N W. E 

„ B, W 

8 W, K 

M B, W 


6 34 .39*5 ' 78 52 9*.3 29 8 

39 o j 0 3 , 30 ? 

39 o 9 3 1 30 3 

38 8 I 9 3 .io 5 


30*2 02 0*04 


1036 Gr. 72 Mar. 2 N E, W 9 46 21; *8 | 82 3 57** I 3* 4 I 

)i i» 7» II W, K 2b I I 5721311! 

.f II ii 0 S E, W 26 2 j 57 2 i 31 o , 

II II >. 7 „ W, K 2b'7 j 57 3 ' 30 6 j 


31-0 j o 6 1 0*36 


1039 Gr. 72 


1046 Gr. 72 


Mar. 3 

M 6 


7 .32 58-8 64 44 33 0 

59 ** 32 6 


3 15 i<)*8 I 68 52 II q 


.3»-8 I 
3**7 i 3 » 8 


1**7 I 3* 8 31-8 


o 5 I 0*25 


o 5 0*25 


1048 Gr. 72 


Mar. 4 


40 24 9 

25 6 
25-8 


73 57 55 3 
55 2 
55 * 


29 8 0*6 0-36 


1060 Gr 72 


1061 Gr. 72 


1066 Gr. 72 


1074 Gr. 72 


Mar. 3 N 

I. 6 8 


Mar. 3 


o 38 . 35*3 72 5b 7*2 

E, W 35'9 71 


70 58 so 8 
50*8 
50 7 
50-6 


61 36 26*1 

260 

25 8 
25 b 



30*4 0*0 0*00 


31 ‘b fa 1*44 


0*0 o • 00 


0*49 



( 168 ) 


ASTRONOMICAL LATITUDES, 


136. BoWWonda.-- Co-latitude 74 “ 17 ' + 


Star Observed 


Positions 
Position ol' 

■p. , of Tflrscope 

Dato 1 • .11 , ^ 

Azimuthal during 

stud Observa- 
tion 


Observed 

ZtMiilh 

Distance 


Seconds of Co-latitude 

by Moan by 

each 

North 1 Sont 
Star ^ta. 


108G Or. 72 Mar. 3* N E, W 1033 3^*5 S* *‘4 3<^'9 

» „ 6 S W, E 30*4 * '4 31 'o 


1090 Gr. 72 


Mar. 4 N E, W a 31 2*4 74 48 33*o .30*6 


1106 Gr. 72 


Mar. 4 
8 


10 38 36*0 82 46 6*4 

36 6 6*5 


1107 Gr. 72 


Mar. 3 

» 6 


9*8 67 17 21*4 

9‘4 21*3 


1116 Gr. 72 


Mar. 3 

» 4. 

n 6 

n 8 


a 16 59*3 34 ^0*4 

50*4 29*3 

59*5 29*3 

59*2 29*3 


..4 30*< 


1129 Or. 72 


6 5* 9*4 65 ' 26 22*4 

9*3 22*2 


1137 Gr. 72 


o 41 47*3 7* 35 45* * 

46*9 44*9 


32*4 

31-8 321 


1141 Gr. 72 


Mar. 3 
.. 6 


6 49 56 *7 65 27 36*3 33*0 

567 361 32*8 3**9 


1162 Gr. 72 


7 28 14*9 64 49 17*0 

14*5 ^6*7 


31*9 

31 ** 3**6 


1164 Gr. 72 


Mar. 3 
» 6 


o o 32*6 72 18 3*6 

3*’* 3*5 


1171 Or, 72 
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137. Bosian-^Co-Iatitude 6x“ 29' + 

Latitude . . . 28° 31 ' Instrument —Zenith Sector No. 1 usea as /jeniia xeiescope 

in. 
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Captain O. P. Lenox ConynghaTn, R.E. 
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137. Bostan — Co-latitude 29 ' + 
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9 

3 

W, E 

66 

7 55*70 


13 

S- 8 o 

49*90 








8 



K, W 


55*73 



5 09 

50 64 






}* }) a 

II 

4 



E, W 


55*74 



S-** 

50-58 

50-26 

0*8 

0*68 

0-3699 

18 

143 N«wo. li 368 Or. 80 

Jnn. 

2 

4 

54 

E, W 

6s 30 1619 

+ 

*5 

.U-6s 

50-84 








3 



\V. K 


i6‘ 21 



35*22 

5**43 








4 



W, E 


i6' 23 



34 05 

51*«8 






t» • (t t» »» 

II 

6 



K, W 


16*25 



34-97 

51*22 

5***7 

0*9 

0*23 

0-0476 

14 

368 & 373 6r. 80 

Jan. 

2 

4 

54 

W, E 

65 40 6*54 

+ 

14 

4 .r *8 

49 - 8 j 






II »k II 

II 

3 



E, W 


0*55 



44 28 

.SO *83 






II 11 II 

II 

4 



E, W 


6*56 



44 * 4 * 

50-97 






II II II 

II 

5 



W, K 


6*58 



44-16 

50-74 

50*59 

0*9 

0*35 

0*1103 

15 

161 k 171 Newcomb 

Jan. 

2 

1 

53 

E, W 

65 34 fSo 

+ 

29 

S 9‘73 

5^*23 






t| !l II 

II 

3 



W, E 


5 >' 5 » 



59*29 

50*81 






If It 11 

II 

4 



K, W 


5»*53 



58 82 

50*55 






II II II 


5 



VV, E 


5 i '54 



58-95 

50-49 

50*72 

2*3 

0-22 

0*0629 

16 

178 k 185 Newcomb 

Jan. 

2 

a 

58 

W, E 

66 

S . 14'>8 


10 

43*53 

50-65 






II II II 

91 

3 



K, W 


.34 *9 



41-89 

5**30 






II II It 


4 



W, E 


34*20 



41-98 

51*22 





« 

II II II 

n 

5 



E, W 


34*21 



43*31 

50*90 

51*02 

«*3 

o-o8 

0*0083 

17 

196 & 201 Newcomb 

Jan. 

2 

25 

25 

B, W 

66 

9 28*50 


*4 

• 

36*81 

51-69 






II II II 

II 

3 



W, E 


28*50 



37-16 

5**34 






II II II 


4 



E, W 


28*50 



.36*92 

5**58 






II II II 

II 

5 



W, E 


28 50 



.17 

Si-*6 

1 

S ' -47 

0*9 

0*53 

0.2528 

18 

201 & 211 Newcomb 

Jan. 

2 

35 

33 

W, E 

66 

1 i6*79 


6 

26*04 

1 

So ’75 






II II II 

ii 

8 



E, W 


16*78 



25*96 

50*82 






ii II II 

II 

4 



W, E 


16*78 



26*11 

50 67 






II II II 

II 

5 



E, W 


16-77 



25*92 

50*85 

50-78 

0*9 

0-16 

0-0230 

19 

217 k 224 Newcomb 

Jan. 

2 

23 

48 

E, W 

66 

7 22*76 


12 

32*18 

50*58 






II II 11 

It 

3 



W, E 


“•75 



31*89 

50 86 






II 11 II 

II 

4 



E, W 


22*75 



3**49 

51-26 






II II II 

19 

5 



W, E 


22*74 



3'*34 

51*40 

S ' -03 

0*9 

0-09 

0-0073 

20 

1069 Or. 90 k 224 N«vo. 

Jan. 

2 

23 

51 

E, W 

66 

4 5*32 


9 

14*86 

50*46 






• 

11 11 It II 

II 

3 



W, E 


5 * 3 * 



14*60 

50-7* 


1 




II 11 II 91 

11 

4 



K, W 


5 ' 3 » 



* 4*35 

50*96 






91 11 II II 

19 

6 



W, E 


5*30 



13*60 

51.70 

50-96 

0*9 

0-02 

0*0004 

21 

1083 Or. 90 k 224 Newo. 

Jan. 

2 

23 

49 

B. W 

66 

6 24*6.^ 


II 

33*95 

50*68 






1 

M II II II 

11 

3 



W, E 


24*62 



33 * 4 * 

5 * *21 






II 11 II 11 

It 

4 



B. W 


24*62 



33 * 3 * 

S** 3 * 






II II II II 

II 

6 



W,E 


24*61 



33*00 

51*61 

S'-ii 

0*9 

0*27 

0*0656 

22 

224 & 230 Newcomb 

Jan. 

2 

*3 

42 

W, B 

66 

*2 .'; 2'57 


18 

1*66 

50*91 






II II >• 

It 

3 



E. W 


52*56 



1*80 

50*76 






II M II 

II 

4 



W, E 


52*55 



l*3» 

51*24 






M II II 

II 

5 



E, W 


52*54 



*39 

5***5 

51*02 

0*9 

0*08 

0*0058 

23 

250 k 252 Newcomb 

Jan. 

2 

11 

39 

W,E 

66 

8 10*47 


«3 

19*17 

S ' ’30 






II II II 

ft 

3 



K, W 


10*46 



* 9'49 

50-97 






II It II 

II 

4 



W, IS 


10 45 



19*08 

S ' -.37 


1 




II II 91 

II 

5 



E, vyr 


10*44 



19*02 

5 * -4* 

51-27 

1 

0*33 
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o 
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24 

25C k 263 

Newcomb 

Dec. 

28 

2 

13 

E. \V 


» »» 


If 

2!) 


W, 10 


II II 

If 

If 

30 



K, W 


II II 

II 

tl 

81 



W, K 




1903 




25 

253 k 262 Nowcomb 

Jun. 

2 

4 

42 

TO, W 


II II 

„ 

If 

3 



W, 10 


ji »» 

II 

II 

4 



E. \V 


>1 II 

If 

11 

• 

5 



\V, E 




1002 




26 

273 k 287 

Newcomb 

Doc 

2S 

9 

51 

W, E 


11 11 

„ 

11 

29 


K. W 


II II 

•» 

•1 

30 



\V, E 


II '1 

11 

>1 

31 



E, VV 

27 

605 Or. 80 k 287 Newc 

Dec 

2S 

9 

33 

W, E 


,l „ 

It II 

1* 

29 



10 \v 
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11 II 

„ 

30 



W, K 


II II 

II fi 

II 

31 



E, W 

28 

732 k 764 Or. 80 

Dec 

2S 

3* 

*S 

10. W 


II II 

11 

„ 

30 

W. E 


l> >> 

II 

’* 

31 



W, E 

29 

300 k 318 

Newcomb 

D#*c. 

28 

8 

53 

W, E 


»» *1 

II 

11 

29 
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It II 

II 

If 

30 



W, E 


II tl 

tf 

II 

34 


i 

E, W 

30 

81G & 861 Gr 80 

Dec. 

28 

8 

33 

E, \V 


II M 

„ 


29 


W, E 


II 11 

It 

II 

30 



E. W 


11 II 

II 

II 

31 



W, E 

81 

805 k 933 Or. 80 

Dec. 

30 

32 

6 

E, W 


II II 

II 

It 

31 


W, E 

82 

366 k 369 

Newcomb 

* Dec. 

20 

25 

54 

W, E 


•• II 

11 

II 

30 

E, W 


♦I « 

If 

II 

31 



E, W 

33 

374 k 391 

Newcomb 

Dec. 

28 

14 

44 

E. W 


II II 

II 

II 

211 

W, E 


II II 

II 

II 

30 



E \V 


If •• 

If 

ft 
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1 
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II 

*5 

z 

Ss: 

V 
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<» / It 


It 
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41 
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50 bi 

19 
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1 

1 

I 

1 
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51*45 
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5 ^ 45 
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0 J 4 
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q 06 
b Ml 

5 84 

Cl * tq 

49 9 t 

51 -O’ 
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0 0230 

65 48 23 ^4 
40 
23 47 

4 6 28 52 

28 20 
27*51 

52 06 

5‘ bi* 

50 • 9 « 

S‘’ 7 o 
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0*76 

0*6931 
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.?7 00 
.17 07 
37 95 

+ 3 * 3*01 

12*82 

12 lb 
*2 5 * 

5 * 91 

50 81 

50 « t 
50 46 

so*? 

*3 

0 1 1 
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- 3 4719 

47 * 4 ' 

47 4 b 

4 b «5 

50 '.s** 

! *50 .>2 
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=0 85 

.so 'SO 

1*3 
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1 

! 

! 0 2517 

j 

j 

65 47 53 ‘bf) 
53 -bS 

+ 6 57 * >8 

5 b *79 

q »*24 

50 44 
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1 
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o* 10 

0*0100 

6(1 6 25*42 
2^*42 
25 ’ 4 * 

- II 35*12 

34 21 
34*60 

50 30 

51 21 
50*81 

} 

50 -06 

1 * 1 

0*28 

0 0941 

bS 37 b *75 

6 74 
b *73 
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+ 17 4413 

44 41 

44 30 

1 44*46 

1 

50 88 

5 * *5 
5**03 
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1902 
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34 

1040 & 1051 Or. 80 

Dec. 28 

35 

56 

W. K 

(>5 34 *5 70 

+ 20 .^5*29 

.«;o *99 






It II II 

II liO 



K, W 

15 09 

.35 .^9 

15 1 ‘ 08 






»f II 11 

„ Jio 



W. E 


34 54 

SO 22 






II II II 

If 31 



E, W 

' 5<^7 

„ 35 *37 

5 <04 

SO' 84 

>'3 

OMO 

0*0150 

35 

407 N«we. & 1065 Qr. 80 

Dec. 31 

1 1 

28 

W, E 

66 13 47*70 

1 

00 

-sj 

50 -.ii 

50-55 

0*7 

o ‘39 

o* 1065 










s r » 

' 37*3 

2 Fev =» 3*2219 


nummary. 

No. of pairs 35 

No. of observations 127 

Mean difference between observations taken E, W and those taken W, E « — 0^-03 
Observed Co-latitude (weighted mean) 65° 54' 50" *94 ± 0"-084 

Correction for Height above Sea-level + 0"*07 


Final Co-latitude 

66 ' 

64 ' 61 " 01 

Aatronomical Latitude (A) 


0 / 

24 5 

fr 

8-99 

Geodetic Latitude (0) 

=: 

2 ^ 5 

8-41 

Deflection of plumb-line (A— 0) 

ss 

+ 

0-58 
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139. BurgpaWi-Co-latitude 71 ° 5 ' + 

in. 

Latitude ... 18° 5 V Majrinium recoi dcd Ilttyhi of Barometer = 29’ 156 

Lonf/ilude ... 79 44 J^Untutuin ,, ,, == 28*916 

Ilnyht 98ri fee.t Maxnnum „ lleadtrt^ of Thermometer = 80° *5 

Insinimeni — Zenith Sector No, 2 Mimmiini „ „ ,, = 6J» *5 

Obseirer — J. ICccles M A. 



]!lot».-*-Thd baromoter was read during work e?ery honr» Ike thermometer e? ery fifteen minatee. For the caiouLatione of refraction a separate 
valse fior the pniMire and temperature wae dednoed for each ttar» 
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ASTRONOMICAL LATITUDES. 


139. Bur^^aSW— Co-latitude 71 " 5 ' + 
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30 

N 

W. E 
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65 

28 
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•1 

31 

IT 

W. F 
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ft f 1 

lu-b. 

1 

1 ,, 

K, VV 


40 0 



* 6-1 

56 5 






*♦ »i 

f* 

<1 

8 

!•:. w 


.10*4 



165 

.=i5*0 






»» M 

i» 

3 

,, 

K. W 


40 6 



if) 4 

57 0 







It 

4 


VV, F 


39 8 



164 

56-2 

56-3 


o'7 

0*49 

12 

566 Or. 72 

Jan. 

no 

N 

F. VV 

11 31 

1 • 1 

82 

.^6 

58*7 

57*6 






If <> 

,, 

31 

„ 

K. VV 


2 3 



58 8 

.•if '- 5 






II *» 

Ffb. 

1 

,, 

VV. V) 


.r*5 



58 S 

5.^*.1 






tl 11 

,, 

2 

8 

VV, E 


2 •() 



5« 0 

.S<‘ * 3 


562 




II )l 

11 

3 

ft 

W, K 





58-9 

55 * 


0*2 

0*04 

13 

677 Gr. 72 

. Jan. 

30 

N 

W, K 

0 47 

21*5 

70 

18 

.14*8 

56*3 






>» II 

,, 

31 

„ 

W, E 

22*3 


.14*7 

57*0 






VI 11 

Feb. 

^2 

8 

K, VV 


22 4 



.U*7 

. 57 ** 






)i }i 

}i 

3 

tl 

B, W 


22 I 



34*7 

56*8 

568 


0-2 

0*04 

14 

579 Or. 72 

Feb. 

1 

N 

K. VV 

4 a* 

50*9 

66 

43 

57 •< 
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II II 

II 

4 

S 

VV, K 


59*9 



57*0 

56-9 

57*0 

... 

0*0 

0*00 

15 

689 Or. 72 

Jan. 

31 

N 

K. VV 

4 13 

4.1*7 

66 

5» 

i.V 6 

57*3 






II Tl 

Feb. 

3 

S 

VV, 15 

43*7 



*3*5 

hr 2 

57-3 

... 
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0’09 

16 
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5 3* 
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6s 
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57*8 
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Fob. 

2 

S 1 
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57*5 
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17 

593 Gr. 72 

Fob. 

1 

j 

N 
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4 1 
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67 

4 
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57*7 






11 II 

ii 

4 

8 

F, VV 
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I 


6*2 

57*7 

57*7 ^ 

... 

0*7 

0*49 

18 
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Jan. 

31 

N 
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3 38 

10*7 

67 

37 

46-2 
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3 

S 
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i 
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1 

It 
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11 

2 
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F, VV 
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1 
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II 

3 

II 
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**' 
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1 

22 
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1 
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ASTfiONOMICAL LATITUDES. 

■f 

I 3 y. Burgpaili--Co-/a^/^^/flfe 71° ^ + 
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T 

• 
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37 
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31 

N 
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6 


64 

9 

27*5 
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3 

S 

E, W 
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27*3 
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57 'o 
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0*0 

0*00 

38 
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Jan. 

30 

N 

E, W 

9 
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80 

28 
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«« ♦» 


31 
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S 
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.3 
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S 
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30 
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iS 

48M 

56*1 







»♦ >> 
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0 

S 
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E, W 
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48*3 

$6-2 

... 

O* I 
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30 
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E, W 
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33 to-o 
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»* 
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8 

W, E 


10*2 


47-6 

57-8 


42 


839 Gr. 72 

Jiin. 

31 

N 

E, W 

5 

33 33 'o 

65 

32 

22 ’O 

57*0 







»> If 

Fob. 

1 

>» 

E, W 


34*7 



21*9 

566 








11 

8 

S 

W, E 


33' 7 



21 ‘9 

.O' 6 

56-9 < 






1 » II 


4 

11 

W, E 


34*4 



21*8 

56*2 


0*1 

O’OI 

43 


860 Or. 72 

Jan. 

30 

N 

W, E 

1 

29 48 0 

69 

36 

8*8 

«6^8 







M M 

Feb. 

2 

S 

E, W 


47-8 



8*8 


58;; 

... 

0*3 

O ’ 09 

44 


858 Or. 72 

Jan. 

81 

N 

W, E 

1 

*2 . 34*7 

69 

S 3 

22*5 

S 7 'S 







M 11 

Feb. 

3 

S 

E, W 


34*7 



22*4 i 

S 7 'i 

57*2 

... 

0*2 

0*04 

45 


«56 Gr. 72 

Feb. 

1 

N 

W, E 

2 

57 53*6 

68 

8 

2*7 

.<>6 '.3 

j:* 






^ 11 11 


4 

S 

E, W 


53*8 



2*6 

5<>'4 

5 e *4 

... 

0*6 

0*36 

46 


873 Gr. 72 

Jan. 

30 

N 

E. W 

6 

51 10-2 

77 

57 

69 

56-7 







M M 

Feb. 

1 


E. W 


io‘ 7 



70 








11 11 


2 

S 

VV, E 

,.v 

10*4 



7*0 

56*6 







11 It 

II 

4 

•1 

W, E 


10*4 



7*1 

S <*-7 

... 

S6'6 

0*6 

Q • 36 

47 


878 Gr. 72 

Jan. 

81 

I 

N 

E, W 

6 

36 55*7 

77 

42 

52*4 

S <>'7 


56*6 


0*36 



11 y 

Feb. 

3 

8 

i W, E 


56*1 



52*5 

S <>'4 


0*6 

48 


881 Gr. 72 

Jan. 

80 

N 

W, E 

5 

59 

65 

6 

44*2 

561 







11 11 

Peb. 

1 


W. E 


13*4 



44 ** 

Sb'.'i 







It 11 

11 

2 

B 

E. W 


12*6 



44*0 

56-0 

56*6 



o* 16 

■A 

1 


,1 

• tt 

4 

It 

E, W 


130 



44*0 

.? 7 'o 


0*4 

49 


888 Gr. 72 

Jan. 

81 

N 

W, E 

7 

47 *7*8 

78 

S 3 

12*9 

65 '' 


55*6 


0*16 



1* i» 

Peb. 

8 

If 

E, W 


17*0 



13 0 

56 0 


0*4 

10 


801 Gr. 72 

Jan. 

81 

N 

E, W 

0 

24 14-7 

7 * 

30 

*io* 7 

56 • 0 







*1 11 

Fob. 

1 ! 

If , 

E, W 


14*6 



10*7 

56 I 







11 11 

11 

2 

8 

W, R 


15*8 



10*7 

54*9 


SS*6 


0‘i6 



>» 11 

it 

4 


W,E 


15*4 



10*7 

55*3 

... ' 

0‘4 










• .Y 








51 


895 Or. 72 

Jan. 

31 

N 

E. W 

2 

50 i6'a 

0 


41*8 

58*0 







II i> 

Feb. 

3 

S 

W,E 


i6*3 


4**8 

681 

58*1 

• s« 

i*i 

I*2t 
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AWST^CTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

'• 189. Bur^^aWx— Co-latitude 71 ° 5 '^ + 
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Serial No. 
of star 

! 

1 

fiUr Observed 

Date 

Position 

of 

Asimuthal 

stud 

Positions 

of 

Telescope 

duriQ^t 

Observe* 

tion 

Observed 

Zenith 

Distance 

N.P.D. 

Second 

eucli 

observa- 

tion 

9 of Co-ln 

Mear 

N(irl h 
Star 

titiulo 

by 

Soutli 

Star 

e 



1880 



e 

f 

H 

0 

/ 

// 

» 

ft 

» 


52 

001 Or. 72 

Jan. 

80 

N 


0 

43 

37'S 

7» 

49 

.14 0 

56 5 

' 




»« ♦! 

tt 

31 

n 

W, K 



.^7*0 


340 ' 

S7'o 






Feb. 

1 

11 

W, 1 C 



37 2 



34 0 

55 8 




* 

>» It 

II 

2 

s 

JC. W 



37‘<) 



34 0 

56 1 

\ 




ti If 

It 

3 

It 

K, W 



37 9 



.14*0 

56 * 





M If 

” 

4 

ti 

E, W 



37*3 



340 

5<>’7 

... 

56-5 

0*5 

53 

918 Gr. 72 

Jan, 

30 

N 

E, W 

4 

33 

17*2 

66 

3* 

40*4 

57 


1 

1 



tt ♦» 

tt 

31 

„ 

E. VV 


16 8 


40-4 

^7 2 


: 



If ft 

Feb. 

2 

S 

W, E 



*5*9 



40*3 

5 <)-a 





tt »t < 

ti 

3 

ft 

W, E 



152 



40*3 

55*5 

56 6 


0 4 1 

54 

919 Qr. 78 . 

Feb. 

1 

d 

E, W 

7 

6 

41-2 

78 

1 2 

37-8 

566 





It It 

It 

4 

s 

W, E 



42 3 



37 ’9 

55*6 


56*1 

0 * 1 

55 

92S Gr* 72 * 

Jnn. ^ 

31 

N 

W, E 

1 

58 

4*1 

73 

3 

«;8 8 

54*7 





*t tt 

Feb. 

8 

S 

E, W 



4*5 


588 

S4’3 

... 

54*5 

*•5 i 

56 

927 Or, 7a 

Jan. 

30 

N 

W, E 


S3 

41*0 

69 

12 

I 2‘9 

55*9 





tt It 

Feb. 

1 

„ 

W, E 



41 4 


12*9 

56 .1 





tt tt 


0 

8 

K, VV 



4.1 3 



12 (> 

56-2 





♦f tt 

” 

4 

It 

E. VV 



43’* 



13 0 

5 b -2 

56*3 

... 

o'R 

67 

9^ 78 

Jan. 

31 

N 

E, \r 

8 

30 

19*0 

79 

36 

15*8 

5<i’8 

... 

568 

0*8 

58 

939 Gr. 72 

Jen., 

30 

N 

E. W 

S 

22 

57*3 

65 

42 

6 o*o 

57*3 





ti tt 

JTeb, 

1 

„ 

K, W 



57 5 


6 o'o 

57*5 





It }> 

It 

2 

S 

W, E 



50-2 



59*9 

56 I 



. i 


It II 

II 

4 

It 

W, E 



55*5 



.59*9 

5^ 4 

Sb 8 

i.t 

O' 2 1 

59 

9U Or. 78 

.Tan. 

31 

1 

N 

W, E 

7 

37 

37 

O 3 

28 

20*4 

57*4 




¥* 

It tt 

Fob. 

1 


W. E 



36 f) 



20 ‘4 

57 0 





tt I 1 

tt 

3 

S 

K. VV 



36' 2 



20 3 

56 5 





tt »l 

• 

ft 

4 

*1 

E, W 



37’o 



ao 3 

57*3 

57** 

... 

0*1 

60 

948 Gr. 72 

Jan. 

30 

N 

W. E 

5 

55 

43*9 

77 

1 

^ 8*6 

54 7 





It It 

Feb. 

2 

S 

E, W 



42*9 



. 18*7 

55 8 





jt It 

fi 

4 

11 

1 

W, K 



44’4 



388 

S4’4 

... 

55*0 

I 'O 

61 

952 Gr. 72 

Jan 

31 

N i 

E, W 

3 

34 

55*2 

67 

3 « 

2*8 

58 ’0 



1 


ft ft 

Fob. 

3 

S 

VV, B 

j 



53 9 


2-8 

56' 7 

57*4 

• • 

1 0'4i 

62 

95S Or. 72 

Jiin. 

31 

N 

W,E 

1 

35 

57*1 

7* 

41 

52*3 

.tS’o 





11 Vf 

Fob. 

8 

S 

E, W 



5<»*3 



5**3 

SGo 

... 

55*5 

0*5 

V ea 

058 Or. 72 

Feb. 

1 

N * 

W, K 

6 

*3 

34*5 

77 

29 

30*9 

56*4 




T» >» 

II 

4 

S 

E, W 



35*8 




55*3 1 


55*9 

O* I 

64 

967 Or. 72 

Feb. 

1 

N, 

K. W 

0 

36 

37*7 

7» 

4* 

.13*4 

55*7 





tt tt 

ii 

4 

S 

W, E 



38-2 



33*4 

55** 

... 

55*5 

0*5 

65 

976 Or. 72 

Jan. 

31 

1 

N 

K, W 

1 

30 

I 'O 

69 

35 

56*4 

57*4 



( 


tt tt 

Fob. 

3 

S , 

W, E 



0 7 



50*4* 

57*i 

57*3 

... 

0*3 


980 Or. 72 

Feb. 

1 

v»' 

N 

W, E 

3 

aa 

3*4 

74 

»7 

59** 

55*7 




* 


>» 

4 

a 

E, W 



42 



59** 

55*0 


55*4 

0 6 


O' as 

0* 16 

O'OI 

225 

0*64 

0 64 

0*04 

0*01 

1 *00 

o* 16 

0*15 

0*01 

025 

0*09 

0*36 
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ASTEONOMTCAL LATITUDES. 


139. BurQ^aiW— Co-latitude 71° 5' + 


X •- 

;5 

■i) O 

W 

Star Observed 

Dal.o 

Po.sition 

of 

Aziinutbal 

stud 

Positions 

of 

Telescope 

during; 

Observa- 

tion 

Obserred 

Zenith 

Distance 

N.P.D. 

Second 

by 

each 

observa- 

tion 

s of CO'li 

Meat 

North 

81 ur 

titnde 

1 by 

South 

Star 

e 

V V 




1880 




o 


// 

0 

/ 

// 

// 

ff 





67 

989 

Gr. 72 

Jan, 

31 

N 

W, E 

3 

59 

,30‘9 

75 

5 

28*4 , 

57'5 







” 

>» 

h\b. 

3 

S 

E, W 



324 


28-5 

sC- 1 

... 


56-8 

0*8 

0*64 

CS 

006 

Gr. 72 

Feb. 

1 

N 

E. VV 

4 

1 1 

45 *2 

75 

*7 

41-1 

55 9 







» 


n 

4 

8 

VV, E 1 



44*5 



413 

56*8 

... 


564 

0’4 

0 * 16 

69 * 

1012 

Gr. 72 

Feb. 

1 

N 

W, E 

4 

5* 

60 0 

66 

*3 

57‘9 

57*9 










4 

8 

E, W 



S9'8 



57*9 

57 7 

00 



0*8 

i 

0 C 4 

70 

1015 

Or. 72 

Feb. 

1 

1 N 

E, W 

7 

46 

13*1 

00 

52 

8*1 

56*0 




1 






4 

S 

W, E 



13-9 


• 

83 

55'4 

1 



S5'? 

1 

0*3 

0*09 

71 

1023 

Gr. 72 

Feb. 

1 

N 

W, E 

6 

26 

20* I 

64 

39 

. 36*7 

5^*8 








ft 

«• 

4 

S 

E, VV 



20*0 


36*6 

5b-6 

$6-7 



0*3 

0*09 
















2 

uu by N 

. Stars " 

' 14*25 
















2 

uv by 8. 

Stars - 

>i’43 


Summary. 


No, of North Stars 40 No. of South Stars 31 

No. of observations 211 


Co-latitude by North Stars 

O 

71 

/ 

5 

57-01 ± 

// 

0-064 

„ „ South „ 

71 

5 

55-96^ 

0-078 

Mean Co-latitude 

71 

5 

w 

56-49 ± 

0-050 

Correction for Height above Sca-Ievcl 


+ 

0-03 


Final Co-latitude 71 ° 6 

' 66" ‘62 



O 

/ 


u 

Astronomical Latitude (A) s 

18 

54 

3-48 + 

0-050 

Geodetic Latitude (G) «s 

18 

54 

7-20 


Deflection of plumb-line (A— G) w 


-> 

8-72 






Seiial Xo 
of pair 


ABSTEACTS AND SrMMABIES OP OBSEEVATIONS AND EEStTLTS. 
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140. ChQivnyi-rCQ‘latitude 63 ° 20 ' + 

Latitude ... 2G 40 Instrumefit — Zcnitli Sector No. 1 iwcd as Zenith Telescope 

Lonyitude ... 72 38 Mean Heiyht of Barometer 2s"g0 

Height ... 10 G 5 feet Mean Temyei ainre 71°-0 

Observer — Captain S. G Ihirranl, 1 \ E. 
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Mffui of 

of 


SUri Obeorrod 

Date 

Zciul h 

1 Vir-M'OpO 

0 ^ 0 




Distuucos 

tliiiintr 

Oiisrria* 





1 


(loll 



1802 

O 

/ 


1 

15 & 30 Or. 80 

Xov. 

15 

i8 

3« 

E, W 


1* *» »» 

,, 

HI 



W, K 


JJ i» l» 


17 



E, W 

3 

15 & 31 Gr. 80 

Nov 

15 

i8 

38 

R, W 


n 11 *» 


18 



W, 1C 


M 1> J» 

ft 

17 



K, \V 

3 

52 & 40 Or. 80 

Nov. 

15 

10 

52 

R. W 


»> i» >» 

„ 

Hi 



W, E 




17 



JC. w 

4 

60 tl 67 Gr. 80 

Nov. 

10 

25 

33 

W, E 


It )t )i 

ft 

17 



K, W 

5 

71 Si 01 Or. 80 

Nov. 

1*5 

27 

18 

E. \V 


n it » 

ft 

10 



W, K 

G 

85 & 75 Or 80 

Nov. 

16 

6 

43 

W, E 


>* >t )» 

,, 

]<*> 



E, W 


If )» 


17 



W, IC 

7 

03 S, 114 Or. 80 

Nov. 

15 

3 

18 

W, R 


1 

f» «1 vt 


10 



E, W 

8 

185 A. 102 Or 80 

Nov. 

15 

>9 

4* 

E, \Y 


M 1> It 


17 



E, W 

9 

185 & 100 Or 80 

Nov 

15 

»9 

1 

4* 

E, W 


♦I tt 11 

,, 

10 



W, E 


t» 1 * tt 

’• 

17 



JC. VV 

10 

185 A 200 Cr. 80 

Nov. 

1 5 

*9 

41 

E, W 


ft ft It 

tt 

30 

1 


W, K 


u >1 ft 

If 

17 

1 


K, VV 

11 

241 k 2 G 0 Gr. 80 

Nov. 

15 

21 

37 

W, E 


It 11 It 

It 

10 



E. W 


tt tt ft 

tt 

17 



W,E 

12 

201 275 Gr. 80 

Nov. 

15 

10 

9 

W, E 


tt ft ft 

ft 

10 



E, VV 


ft II It 

tt 

17 



W, E 

13 

294 k 276 Gr. 80 

Nov 

15 

10 

9 

W. R 


11 It It 


10 



E, W 


tt ft tt 


17 



W,E 




Sf"*! ondh of 

1 ^ 

1 



ITiilf of thf* 

('1) liititiiiie 

1 II 



Moan 

( \ 1 (1 

! 


V 

1 P V r 

of N P D’s 

1 )|fl i H III »’ of 

1 Zoiiith Divianors 

1 l>v »'iu’h 

j OllMI 1 - 

Mr an 

i ^ 



j Mil loll 


! 



0 / // 

/ // 



1 



O3 8 40 81 

+11 17 ^3 

7 *4 





40 7 <> 

. 1 S It 

1 7 •‘'7 





49 70 

i(> 28 

5 9 « 

7 00 

0 8 

0 48 

0*1843 

^^3 8 54 -g; 

+11 1210 

7*05 





54 00 

120:; 

6 95 





54 ^4 

10 85 

5 ^>9 

6*56 

0 8 

0 04 

0 0013 

63 28 56 -Jg 

- 8 50 83 

5 4 ^» 





56 2? 

48 44 

7 79 





50 1; 

49 * 8 y 

6 30 

6*52 

I *2 

O ' 00 

0*0000 

5 54 73 

+ 14 10 gi 

s ’ 64 





54 6; 

12 .54 

7 01 

0*32 

1 0 

0 20 

0 ' 0400 

63 21 11? *77 

1 # 

— 1 O’OI 

6*76 


1 



»5 75 

lo’jg 

5 *. lb 

6 *06 

1 *0 

0*46 

0*3116 

63 34 52-04 

- M 45 32 

6 72 





5 ‘ 9 ^^ 

44 87 

7 >* 





5 * -91 

44 38 

7 * 5.1 

7 *2 

1 * 2 

o*6o 

0*4320 

63 I 6 • 36 

+ ig 1*76 

8 12 





6 2g 

0 54 

6 83 

7*47 

I ’O 

0 gs 

0*9025 

63 0 22*47 

+ ig 46*02 

8 49 

6*93 




22*31 

4305 

5 .!<» 

0*7 

0 40 

O' I 120 

i 

63 9 30 47 

+ 10 35*21 

5 • 68 





.^0 39 

3 S *30 

5 69 




0 7841 

30 31 

34 * 9 * 

5 22 

5-51 « 

0*8 

0*99 

63 9 25 * *4 

+ 10 40 40 

5 54 





25-07 

40 47 

' 5 -4 





24-99 

40 86 

5 85 

5*64 

0*8 

0 88 

o‘6igj 

63 26 ji;*3i 

- 6 8*05 

6*26 





> 5- *3 

7-83 

7*10 





*5 05 

9 82 

5 23 

6 2O 

1*3 

0*26 

0 0811 

^1 24 .38*94 

“ 4 33**2 

5'8a 





38 80 

.43 ' » 6 

5*70 





38*78 

32 09 

6 69 

6*07 

0-S 

0*45 

O' 1620 

63 25 26 06 

— 5 20 68 

S * .18 





25*98 

ig 80 

() 18 





25 89 

20*33 

5*56 

5*7* 

08 

0 81 

0*5249 


I 


63 25 26 06 
25 -gK 

»S-89 


o 81 
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ASTRONOMICAL LATITUDES, 


740 , Chamu— Co-latitude 63° 20' + 


Serial No. 
of pair 

Stars Observed 

Dale 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of M. P. D’s 

Half of the 
Observed 
Difforenco of 
Zenith Distances 

Seconds of 
Co-latitude 

Weight « P 

V 

P V V 

by each 
obser- 
vation 

Moan 



1892 

o 

t 


0 t tf 



tf 

H 

ft 




14 

319 k 303 Gr. 80 

Nov. 

15 

15 

2 

E, W 

63 12 10*00 

+ 

7 

56-90 

6*90 






11 11 11 


10 



VV, E 

9*<D 



56*20 

6*17 






,1 


17 



E, VV 

9*^3 



S7‘'« 

701 

6*69 

0*8 

0* 17 

0*0331 

15 

320 Sc 303 Or. 80 

Nov. 

15 

*5 

2 

E, W 

63 12 7*78 

+ 


59*19 

6-97 






11 11 11 

11 

10 



W, E 

7-69 



^8*6i 

6 * .^0 






)1 ») II 

11 

17 



E, \V 

7-61 



58-09 

6-30 

6-52 

0-8 

0*00 

0*0000 

IG 

834 & 326 Or. 80 

Nov. 

15 

3 

26 

W, E 

63 37 10 71 


n 

3*70 

6*92 






1* 11 ii 

11 

10 



E. W 

10*62 



5-18 

5*44 





4 

II II II 

M 

17 



W, E 

1054 



3'3i 

riz 

6*53 

0*8 

0*01 

0 • 000 1 

17 

335 & 32G Gr. 80 

Nov. 

15 

3 

26 

VV, E 

63 37 io-6i 


17 

2*66 

7-96 






11 11 11 

•1 

10 



E, VV 

JO '54 



4*09 

<>■45 






II 11 II 


17 



VV, E 

10-45 ^ 



2 ‘61 

7-84 

7 * 4 ^ 

0-8 

0*90 

0*6480 

18 

348 & 350 Gr. 80 

Nov. 

15 

7 

10 

VV, E 

63 25 41*66 


5 

35 ‘41 

6*25 






>• <1 >, 


3 0 



K. VV 

4»'58 



35* 2b 

6*32 






11 11 11 


17 



W, E 

41 *49 



3 b* 4 * 

5*08 

5*88 

I *2 

0*64 

0*5915 

‘ 19 . 

855 & 379 Gr. 80 

Nov. 

15 

28 

2O 

E, W 

63 4 28 64 

+ 

IS 

38*79 

7 ‘4.1 






II It 11 

11 

10 



VV, B 

28*^6 



^8*26 

6*82 






II II II 

>1 

17 



E, VV 

28*48 



■38-68 

7 ' 16 

714 

1*2 

0*62 

0*4613 

20 

438 Si 425 Gr. 80 

Nov. 

15 

12 

18 

E, W 

1 

<»3 3 .19' *4 

+ 

16 

*6-94 

6*oS 






It 11 11 

11 

10 



W , B 

390O 



27-14 

6*20 

6*14 

I ’0 

0*38 

0*1444 

21 

477 Si 454 Or. 80 

Nov. 

15 

0 

25 

W. E 

oc 

4^ 

0 


13 

2*11 

7*07. 






II II II 

II 

IG 



E, W 

9' 10 



3*02 

00 

0 

'O 

657 

1 'O 

0*05 

0*0025 

22 

139 Gr, 80 

Nov. 

16 

0 

2 

W, E ‘ 

63 22 10*37 

- 

2 

3*40 

6'97 

6-97 

0*7 

0*45 

0*1418 

23 

89C Or. 80 

Nov. 

15 

0 

4 

W, E 

63 *3 S°'f>7 


3 

4.V63 

7*04 






•1 11 

„ 

10 



E, VV 

50*59 



4.V63 

6*96 






11 11 

fi 

17 



W, E 

50*50 



43*43 

7-07 

7*02 

1 * 2 

0-50 

0 * 3000 

24 

419 Qr. 80 

Nov. 

IG 

0 

9 

W, E 

63 10 44*97 

+ 

9 

21 • 1$ 

6* 13 

6 * 12 

0*7 

0-40 

0*1120 













2P - 

^ 2 2*3 

1 2 

: 6*4800 


Summary. 


No. of pairs 24 

No. of observations 62 

Mean difEercnce between observations taken E, W and those taken W, E = — 0'^‘22 
Observed Co-latitude (weighted mean) 63 ^ 20' 6" *52 + 


Correction for Height above Sea- 

level 

+ 

0^-04 

Final Co-latitude 

0 

CO 

CO 

20 ' 

6' *66 

Astronomical Latitude (A) 

11 

IS 

0 

/ 

39 

// 

53-44 + 0-076 

Geodetic Latitude (G) 

» 26 

39 

53-74 

Deflection of plumb-line (A—G) 

SS 

+ 

0-70 










Serial No. 
of pair 


IBSTBACTS AND SDMMAEIES OP OBSERTATIONS AND EESDLTS. 


( 176 ) 


HI. Chandaos— 6i° 54' + 

Latitude ... 28® 5' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in 

Longitude ... 77 54 Mean Height of Barometer 29 *33 

Height ... 699 feet Mean Temperature 53® *42 

Observer — Captain G. P. Lenox Conyiigham, R.E. 





( 176 ) 


ASTIIONOMICAL LATITUDES, 


141. Chandsios— Co-latitude 61 ® 54 ' + 








Poeitions 




Seconds of 








Mean of 
/onitli 
Ilistunces 

of 


ITnlf of tbo 

C\)-iutitudo 

II 

4.4 



y , .« 

Stars Obs^erred 

Data 

Tolosoopo 

during 

Obsorva- 

tioii 

Moan 

Observed 




P V 1; 

13 

•r u-i 

t 0 

erj 

of N.P. D’« 

DifTorerioo of 
Zenith ilistanees 

by eacli 

Obljl*!*- 

Mean 

.SP 

‘S 

V 




1 






vaLioii 






1900 

• 

/ 


O / // 

/ 

n 

// 

u 




14 

902 & 978 Gr. 80 

Jail. 

29 

It 

20 

E, W 

6i If 6 06 

— 16 

7*72 

59*24 






M •» 99 

If 

30 



VV, K 

b • 9.1 


7*52 

59 4 » 






9 S 4 k 9 (J 2 Gr. 80 

If 

29 

11 

19 

W. K 

$ 7 ‘ B 4 


58*31 

59*23 






U if fi 

11 

30 



1 C, W 

57-5* 


5; 60 

59 91 

59*45 

15 

0* 19 

0*0542 

15 

lOM 4 1059 Gr. 80 

Jan. 

29 

9 

I 

E, \f 

61 48 7-05 

+ * 6 

51*61 

SO '56 






M Jt If 

’» 

30 



W, E 

7-91 


50*95 

58*86 

59*21 

1 ‘O 

0*05 

0*0025 

16 

HOI 4 1150 Gr. 80 

Jan. 

29 

i8 

23 

W E 

6i 37 5 S '34 

+ 17 

2*17 

S 7 ' 8 i 






ft If H 


30 



E, vy 

55*30 

3*01 

58 ’ 31 

58*06 

1 *0 

I • 20 

1*4400 

17 

1159 4 1221 Gr. 80 

Jan. 

29 

3 

35 

E, W 

62 10 53 63 

- 15 

54*39 

59*24 






ft ft ft 


.30 



W, E 

53*59 


54*75 

58*84 






12 S 1 4 118 C Or. 80 

„ 

29 

2 

27 

W. E 

2 47 04 

7 

47*48 

59 56 






it it 11 

ff 

30 



E, W 

47*00 


47-61 

59 *.H 9 

59-26 

1*5 

0*00 

0*0000 

18 

1240 & 1237 Gr. 80 

Jan. 

31 

O 

8 

W. E 

61 48 14*02 

4 6 

46*63 

60*65 






ft ft )) 

Fob, 

1 



E, W 

i.ro 7 


45*56 

59*.'; 3 






1287 4 .1271 Gr. 80 

Jn ri. 

31 

0 

lO 

K, W 

so 

4 

30‘74 

59 07 






» it V 

Feb. 

1 



IV, E 

’ 2828 


3 '’SS 

60 * 1 3 

50 '85 

1*5 

0*59 

0*5222 

19 

1800 4 1323 Gr. 80 

Jan. 

31 

.1 

>7 

E, VV 

62 5 .^8-85 

— 10 

30 '77 

50 • 08 






)t 11 >1 

I'eb. 

1 


W. E 

38 69 


3982 

.S8 87 

58 '97 

I *0 

0*29 

0*0841 

20 

1328 k 1342 Gr. 80 

Jan. 

31 

S 

33 

W, E 

6t 52 33*08 

+ 2 

26*36 

. 59*44 






ft If 

Fob. 

1 



1 C, w 

.^3*03 


26*71 

59*74 






1373 k 1328 Gr. 80 

«l an. 

31 

5 

40 

K, VV 

59 4(> 29 

- 4 

46*39 

59*90 






n it ft 

Fob, 

1 


* 

W, K 

4 b *25 


47*33 

59*02 

SO '53 

1*5 

0*27 

0 ' 1 0Q4 

21 

1390 k 1397 Gr. 80 

Jun. 

31 

2 

5 

K, W 

62 7 9 02 

— 12 

O' 50 

59*52 

• 





ft ti ff 

1^1 b. 

J 



W, E 

8 98 


9 ' 5 <> 

59'42 

SO '47 

I *0 

O* 21 

0*0441 

22 

1405 k 1414 Gr. 80 

Jan. 

31 

O 

21 

W, E 

62 7 14*52 

— 13 

15*21 

59*31 






fi ff ft 

Fob. 

1 



E, W 

14*48 


15*33 

59*15 

SO' 23 

I *0 

0*03 

0 * 0009 

23 

1449 k 1454 Gr. SO 

Jtin. 

31 

i8 

6 

E, W 

<** 54 . 14 * M 

+ 0 

3.5*46 

59 60 






ft ft j> 

Fob. 

1 



W, K 

34 * *« 


26*16 

60*27 

so 04 

1 *0 

0*68 

0*4624 

24 

1490 k 1511 Gr. 80 

Jun. 

i 

31 , 

3 

3 

W, E 

62 6 4*8^ 

— J 1 

.5*7.5 

59*08 






ji >f^ ft 

Feb. 

1 



E, W 

4*80 


6-o8 

58*72 

58-90 

1*0 

0*36 

0*1296 

25 

1530 Sc 1550 Or. 80 

Jan. 

31 

6 

34 

E, W 

44 

4 10 

4*02 

59*32 






’■ »» If 

Fob. 

1 



V\ . K 

55*26 


4*08 

59*34 






1507 k 1530 Or 80 

Jnn. 

31 

6 

12 

W, K 

62 631 *61 

— 11 

32*47 

59 * 14 


1 





Fob. 

1 



K, W 

3 * 59 


31 93 

59*66 

SO '37 

1*5 

O' J I 

0*0182 

2 C 

1585 k 1599 Or. 80 

Jnn. 

31 

2 

40 

W, E 

62 13 38 '60 

- 18 

3R'47 

60 * 13 






ft ft „ 

Fob. 

1 



E, W 

38*58 


38 'SO 

59*99 

6o'o6 

1 *0 

o*8o 

0*6400 

27 

1013 k 1 C 28 Gr. 80 

Jun. 

SI 

i8 

33 

K, W 

62 3 26*87 

- 8 

* 7 '74 

59 * »3 






>1 ff ,» 

Feb. 

1 



W, K 

26 86 


* 7 ' 23 

59*63 

S 9'38 

1*0 

0‘13 

0*0144 

23 

1 C 37 k 1008 Or, 80 

Jan, 

29 

4 

25 

W, E 

^1 59 34*89 

- 4 

3S(><) 

59*20 






1608 k 1002 Or .’ 80 

If 

30 1 
29 

4 

1 1 

E. \V 

E, W 

34 * 9 * 
62 13 7 *06 

18 

3a- 39 
«-il 

59*52 

58*95 






If t» M 

If 

30 



W, E 

7 *06 


7'23 

59*83 

S 9'.38 

1*5 

e*ia 

0*0216 




ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 


(177) 


141 Ohdindaos— Co-latitude 6 i° 54 ' + 










rosiUoiis 







Seeiinrls of 

Ph 



Serial No 
oi pair 

Stars Observed 

Date 

Mean of 
Zi'riit )i 
Dibtaiiees 

oi 

'JVli*pi*opo 
dm 111^ 
()l)-t*i \a- 
lit)!! 

Me.in 

of N 1‘ D’s 

Half of llio 

1 \ ( d 

nilii 1 1 tK-e Ilf 

'/ii ml li J 

To- l.U It udo 

Ia’ eacM 1 
ob'.nr* 1 Mean 

II 

* 3 /' 

xJ 

n 

P n V 












1 



1 

\atioii ; 









1000 

u 

/ 


0 

/ 

// 


/ 


// 

// 



• 

20 

1073 & 


Gr. 80 

Jun. 

20 

7 

4« 

E, W 

61 

5* 

50 22 

4 

3 

8 ;;i 

73 







>» 

II 

» 

30 



W, E 


50 2 1 



« 4.1 

58 ^)^ 

ss (.0 

I -o 

0 57 

0.3249 

30 

1701 A. 

172^1 

Or 80 

Jan 

20 

4 

36 

W, E 

61 

42 

0-;fi 

+ 

12 

4S 08 

71 






,, 

u 

ft 

>1 

30 


E, \V 



0 7 ‘' 



4 ^ 71 

5 ^^ 4 '» 







1713 

Qr 80 

91 

20 

4 

24 

K w 


54 

4 -In 


0 

<^4 24 

ss 






’ 

>• 


11 

30 



W, E 



4 1^*? 



S4 Jf' 

50 OI 

5 « 7 « 

» 5 

0 4S 

0 5456 

31 

172S A 

1710 

Or 80 

.1 an. 

20 

2 

5B 

E, vr 

61 

45 

^2*4t 

4 

0 

26 88 

50 20 


1 


1 


,, 

,, 

, 

i» 

30 


^V, M 


32 42 



2ii ;2 

5-8 n 4 


1 


1 


17SO A 

1728 

Or 8U 

M 

20 

3 

0 

W, K 


48 

2 ni» 


u 

5d-fii) 

5 «) 1 2 


1 

1 


1 



- 

93 

>1 

30 


E. W 



2 08 



57 ’‘M 

(10 ^2 

SO 47 

' ‘ 5 

0 21 

1 

1 0*0662 

1 

32 

1701 A 

1700 

Or 80 

.Tan. 

20 

4 

14 

W, E 

()2 

8 

2 1 20 

- 


21 88 

50* V 


j 


1 


1 

)i 

11 

»i 

31 


E, W 



21 25 



20 97 

()0 28 

i 

50 ^’0 

! 1 0 

1 0 54 

; 0 2916 

33 

ISIO A 

1810 

Or 80 

Jan 

20 

n 

18 

E. W 

61 

38 

4 57 

4 

16 

M 27 

58 84 

1 



! 

1 


)) 



It 

31 



W, J-J 


4 'b.^ 



53*‘D 

‘;4 

58-69 

1 *0 

0 57 

1 0 .1240 

31 

ISO? A 

1872 

Or 80 

! Jan. 

20 

25 

58 

W, E 

61 

42 

57 44 

1 

; 4 

I 2 

1 5 d 

50 00 








II 


31 

1 


1 K, W 



S 7 ‘ 4 l> 



2 07 

I 50 






1S72 A 

1802 

Or. 80 

II 

20 

1 25 

54 

10. \V 

i 

30 

1 7(1 


»5 

5 b f}l 

58 (»7 






>1 

>> 

*1 


31 

1 


\V, E 



1 78 



57 b4 

50 42 

50 16 

• 5 

0 10 

' 0*0150 

















i 5 P - 

1 

- 40 0 

1 1 Prr - 

- 6 SSoo 


Summary. 

No of pairs 31i 

No. o£ obsor vat ions 92 

Aloan dilTonnioe between observations taken E, W and those taken W, K = 0" 01 

Observed Co-latitude (wciglitcd nieaii) 01^ 51/ 59" *20 Hh 0"‘019 
Correction for Ileij^lit above Sea-level + 0"'03 

Final Co-latitude 6 f 64' 69"- 29 


Astronomical Latitude (A) 

Q / ff tf 

= 28 5 0-71 ± 0 0t9 

Geodetic Latitude (G) 

=28 6 1-59 

Deflection of plumb-line (A—G) 

= 0*88 





Serial No. 
of pair 


(178) 


ASTEONOMICAL LATITUDES. 


142 . Chandipur— 68° 33' + 


Latilude 

Jj)nffilude 

Height 


21 ® 27 ' Instrument — Zenith Telescope 

in. 

87 5 Mean Height of Barometer 29 83 

53 feet Mean Temperature 75°'3 

Observer — Lieut* E. A. Tandy^ R.E. 


Stars Observed 


Positions 

Date Slf 


Half of tlio 
Observed 


Seconds of 
Co-latitude 


Disluneus 


durini? of N.P. D’s Differenoe of 


Obnorva- 

tion 


Zenith Distances 


obser- Mean 
vution 



y/ I " 


1022 & 1020 Or. 80 Mar. 10 . 48 W.K 683 . rJO + * 


1043 & 1059 Or. 80 Mar. 10 i 58 1 ?. W 683023 01) 

.. IV W.E 2308 


— 16 S8’2I) 24'8o 

57-35 25-73 *5-27 '-o ®‘ 7 ° '’■4900 


10(12 & 1090 Gr. 80 Mar. 10 9 8 W, E 68 34 10*99 

„ „ ,i M 17 ! K,W 19*97 


- o 54M7 

54*79 25*18 25*40 1*0 0*57 0*3249 


1155 & 1159 Gr. 80 Mar. 10 3 45 

„ 17 


683046*03 -f 2 39*83 25*86 

46*01 41*36 27*37 26*62 1*0 0*65 0*4225 


1181 & 120G Or. 80 Mar. 1(5 o 35 

17 

l» it >» M I 


68 42 4-45 - 8 .57-95 26-i;o 

4.43 38 93 25-50 26 00 10 0 03 o 0009 


C 1223 & 1233 Dr. 80 Mar. 10 $ 21 E, W 681928-30 + 13 .58-15 ...r.. 

17 W.E 28-27 59-46 27-73 27-og 10 I 12 1 2544 

»l »1 ft !t ft,*- i 


7 13 « 5 cl 350 Gr .80 Mar. If. 529 W.E 68 27 29;o7 ^ ,.<^3 ^.3,69 


8 1363 & 1368 Or. 80 Mar. 16 4 28 E, W 68 48 i -06 

• 17 W.E 1 *01 

tt tl I) It -^4 


>4 .54-27 * 6-79 , 

35*42 25*59 26*19 1*0 0*22 0*0484 J 


189G & 1407 Or. 80 Mar. 16 312 


tt ft tt It 


68 51 21*78 
31*72 


*- 17 a'J4‘5.9 
53-88 


27*19 

27*84 27*52 


1*55 i’68i8 


1407 & 1411 Gr. 80 Mar. JG 2 51 

»» )» 11 ft 17 


68 30 13*30 + 3 <3*36 26*66 

13-^4 12*74 25*98 26’32 0*7 0*35 0*0858 


14-19 & 1452 Gr. 80 Mar. IG 11 32 

tt tt tt tf 17 


68 27 26*06 + 5 59*46 25*52 

25*99 ^ 27*60 26*56 1*0 0*59 o 3481 


14CG & 1478 Gr. 80 Mar. IG 83 

tt tt tt ft 17 


68 54 58*03 
57*97 


— 21 31*56 

3**84 


1*0 0*17 0*0289 



ABSTEACTS AND SUMMAETBS OP OBSEEVATIONS AND EESULTS. 

142. Ohandipur— 68 ° 33 ' + 


( 179 ) 








Posit ions 





Seconds of 

PL 4 






Mean of 

Distances 

of 


Half of the 

Co* latitude 

it 



C /3 

Stars Obsorvod 

Date 

Telescope 

lUii 111^ 

Obfor\a- 

tion 

Me.in 

of N P. D’i 

(>l)‘<er\ etl 
DinrieiiCf of 
Zenith Distances i 

1 

bv each 1 
olmei- ! 

Mean 

30 

if 

! 

V 

Vvv 

I 


1 

1 

1 



L_ 


1 

V lit loti 1 




1 


1899 

o 

/ 


0 f ff 


/ 

!• 

// 

ff 




1 

1490 & 1494 Or. 80 

Miir. 

16 

9 

29 

E. W 

68 30 56*84 

+ 

2 

.^ 0*4 

26 ()8 



i ' 



M If ft 

ff 

17 


W, K 

S<* 7 « 



30*49 

27 2; 

27 n 

1 0 

i*i6 

'•.M58 

14 

140 I» & 1504 Or 80 

Mar. 

16 

9 

12 

W, E 

68 34 2*72 


0 

1 .‘v *46 

27 26 






„ 

11 

17 



K, W 

2 67 



37*41 

25 26 

26* 26 

! ' 

0*29 

0*0589 

15 

1504 & 1520 Gr. 80 

Mar. 

16 

8 

55 

i 

R. W 

50 55 51 
S 3 46 


17 

28*45 

25 08 






If If If 

f f 

17 


W, E 



27 74 

25 72 

25*40 

0*7 ' 

0 ‘;7 

0*2274 

IG 

1583 & 1595 Or 80 

Mur. 

16 

4 

45 

W, E 

68 22 10 0; 

+ 

11 

7*54 

26 






11 If If 

• 

ff 

17 


E, W 

18 98 



0 58 

25 5b 

26 08 

I 0 

0* 1 1 

0*0121 

17 

1599 & 1 C 32 Or. 80 

Mar. 

16 

1 

8 

46 

E, W 

68 19 14*91 

+ 

*4 

***53 

26 44 

25-44 

0*7 

0*47 

01546 

18 

1037 & 1050 Or. 80 

Mur. 

16 

10 

5 « 

W, K 

68 32 50*01 

4 

0 


26 





i 

If ff ff 


17 


E, W 

49*93 



36 84 

2(1 77 

26' 58 

I *0 

o*6i 

0*3721 

1 

19 

1650 & 1602 Op. 80 

Mur 

16 

lO 

44 

E, W 

68 46 22*15 


12 

.'i ^»*58 

2 C 57 






If ft If 


17 I 



W, E 

22 07 



SS*o8 

26 *99 

26-s8 

1 *0 

0*31 

0 0961 

20 

1008 * 1072 Or. 80 

Mar. 

IG 

1 

49 

W, E 

68 12 21*19 

+ 

21 

5*34 

26 *5 t 






f> ff ff f 

If 

17 



K, W 

21 10 



4 32 

25*42 

25- y8 

1 *0 

0*01 

0 * 000 1 

21 

1685 k 1686 Or. 80 ! 

Mur. 

16 

14 

27 

E, W 

68 30 23*90 

4 - 

3 

2 19 

26 09 






ff If ff 

11 

17 



W. E 

23-82 



424 1 

28 06 

27 08 

I *0 

l * 1 1 

1-2321 

22 

1091 & 1701 Gr 80 

Mur. 

16 

II 

19 

W. E 

68 24 50*26 

+ 

8 

26*49 

25 • 75 






It If 11 

ff 

17 


E, W 

59**8 



26*59 

25 77 

f 5'78 

0*6 

0*21 

0*0265 

23 

1 

1701 k 1703 Gr. 80 

Mar. 

16 

1 1 

32 

E, W 

68 38 31 08 


5 

5 .>6 

25*72 1 

• 





If II II 

II 

17 


W, E 

3* 01 



4*47 

2 b 54 

26* 13 

0 6 

0* 16 

0*0154 

24 

1705 k 1713 Or. 80 

Mar. 

16 

1 1 

20 

W, E 

68 50 26 00 


17 

015 

1 2^85 






•1 II ij 

If 

17 



E, W 

25*92 



063 

1 25*29 

25*57 

0*6 

0*40 

! 

0*0960 

25 

1601 k 1713 Gr. 80 

Mar. 

16 

II 

7 

W. E 

68 36 S 4 i 8 


3 

28*29 

2s*89 






If II If 

If 

17 



E, W 

5400 



2g-58 

24 * 5 * 

25*20 

0*6 

0-77 

0*3557 

26 

1717 k 1791 Gr. 80 

Mur. 

16 

6 

40 

E. W 

68 36 sf33 


3 

j6' 17 

26*06 






11 II II 

II 

♦ 

17 


W, B 

S *‘>4 



*6 45 

25*79 

25*93 

1*0 

I 0*04 

o*ooi6 

27 

1758 k 1767 Gr. 80 

Mar. 

16 

«7 

«9 

1 

E. W 

68 31 SS"'** 

1 + 


30 38 

25 *.52 




O' 1849 


II II If 

1 H 

17 

W.E 

55 oS 



32‘20 

27 28 

16*40 

I *0 

0 4^ 
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ASTllONOMICAL LATITUDES. 

142 . Chandipur— 68 ” 33 ' + 








Positions 






»S»'ui>H(l.s of 

Ps 



6 . 

Stars OLsc'rvfd 



IMuan of 
Xonit h 
Distances 

of 

'rp]i‘.s-pO])e 

Mean 

Half of tlio 
( )t)si*rv<‘ti 

('o'lulit into 

D 

r 

P« i» 



diinnii 

OHsppva- 

ofN. J 

e. d’b 

I)ijypn*iico of 
Zenith llistuiiet's 

by eaeli 

idjSGP- 

Mean 

*^ 







tioii 






vittion 







4809 

o 



0 / 

// 


, 


// 





28 

1012 it 1029 Or. 80 

liar. 

]4 

3 

5 

E, W 

68 34 

. 1 . 5*73 

— 

1 

9 63 

26* 10 







>• 

15 




.1.1 '64 



9 92 

25*72 

25-91 

0-7 

o-oO 

0-0025 

29 

1021 ) A. 1031 Or. 80 

Mar. 

14 

3 

24 

VV, K 

68 16 

- '.17 

4 

>7 

24-60 

26*07 






}» » » 

II 

15 



.K, VV’^ 


2-27 


2 .r 5 i 

25 ■ 7 « 

26-38 

0-7 

0*41 

0-II77 

30 

2017 ct 2020 Or. 80 

Mar. 

14 

>7 

28 

E. W 

68 36 

J Of) 


2 

36 -66 

25*4.1 






>* ft a 

}} 

15 


W, E 

2 '02 



.16 ■ 7 7 

25 ‘25 

25 ‘.14 

1 -0 

0 ’ 63 

0-3969 

31 

2020 & 2032 Gr. 80 

Mar. 

14 

9 

55 

W, 1 ^ 

68 35 

23-70 

— 

I 

57*09 

25*71 






11 It It 


15 


E, W 

23-62 



57*99 

25*63 

25-07 

I 0 

0-30 

O' 0900 

32 

2018 & 210.1, Gr. 80 

Mar. 

14 

*7 

26 

IV. E 

68 23 

56*4.1 

4 

9 

20-29 

25-72 






>) » }) 

?» 

15 



K, W 


56 ‘.Jt* 



2S-30 

24 75 

25-24 

I -o 

0-73 

0*5.129 

33 

2121 & 2127 Gr. 80 

Jifiir. 

13 

I 

16 

W, E 

68 16 

8 60 

+ 

17 

* 7*25 

25'^5 






II II II 

II 

14 



K, VV 


«* 5.5 



17-14 

25-69 

25*77 

I 'O 

0*20 

0 • 0400 

31 

2 M 3 A 2150 Gr. 80 

Mur. 

13 

4 

58 

E, VV 

68 45 

7*94 


1 1 

42-70 

2515 






>1 »i ff 

II 

14 



W, 10 


7-88 



41 07 

26 81 

25-98 

I *0 

O'OI 

0‘0001 

35 

2205 & 2230 Gr. 80 

Mar. 

1 

13 

8 

23 

E»W 

68 It 

5»*57 

4. 

21 

.1.1*26 

24*83 






11 >1 >> 

II 

14 


W, E 





34*70 

26-22 

25 * 5.1 

0*7 

0*44 

o ‘*355 

30 

2250 & 2225 Gr. 80 


13 

8 

22 

\ y , E 

68 10 

44*66 

-f 

22 

30 48 

2414 






II )l l» 

)» 

14 



E, W 


44*59 



4 »* 7.1 

26-32 

35*3.1 

0*7 

O' 74 

o' 3 « 3 .l 

37 

2283 & 2311 Gr. 80 

Mar. 

13 

6 

20 

W, E 

68 49 

4.1*64 


16 

17-27 

26-37 






)l 11 II 

II 

11 



E, W 


43-60 



17-67 

25 * 9.1 

26-15 

1 -0 

o- 18 

0-0324 

38 

2327 & 2357 Gr. 80 

Mur. 

13 

*9 

«9 

E. W 

68 32 

15-70 

+ 

1 

10 '00 

25*79 






11 II II 

II 

M. 

VV, E 





* 0*75 

26 40 

26- 10 

1 *0 

0-13 

o 

d 

30 

2304 & 2370 Gr. 80 

Mar. 

13 

8 

32 

W, E 

68 33 

0-87 

4 - 

0 

24-18 

2 . 5*05 



1 



II II II 


14 


E, W 

0-82 



25 .16 

26- iS 

25-62 

0-7 

0*35 

0-0858 

40 

2370 & 2377 Gr. SO 

Mar. 

13 

8 

5 * 

E. W 

68 12 

55 * 

+ 

20 

.10-67 

25 85 



1 



>> II «i 


14 


W, E 


S 5 'M 



3>*74 

26-88 

26-37 

0-7 

040 

0*1120 

41 

« 

2404 ik 2408 Gr. 80 

Mar. 

13 

10 

25 

W, E 

68 43 

39 * 

— 

9 

,16-85 

27-06 






II 11 -,1 

f 9 

14 


E, W 

3'«8 



.s 7'87 

2601 

26-34 

1 -0 

0*57 

0*3249 

42 

21 M. 2137 Or. 80 

Mar. 

13 

5 

5 

E, W 

68 28 

> 5*75 

+ 

5 

8-39 

24**4 

24-14 

0*5 

I 83 

'•6745 

43 

2437 & 2413 Op. HO 

Mar. 

13 

5 

27 

W, E 

68 49 

4 . 1 M 9 


16 

18-22 

25**7 




1*2569 


, ” 1* II 


14 


E, W 

43*34 



19*26 

24 08 

24-63 

0*7 

1*34 

44 

2451 jic 2475 Gr. 80 

Mnr. 

13 

5 

12 

E, W 

68 49 

17*20 


*5 

5»*54 

25-66 






»» 11 

” 

14 


i 

! 

W, B 

I7’i6 



51*28 

25*88 

25-77 

0*7 

0-20 

00280 

45 

2175 ic 2482 Or. 80 

Mar. 

13 

5 

i 

35 

W, B 

68 as 

30-25 

+ 

7 

55*07 

25*32 






»» II fi 

11 

14 



B, W 


30-22 1 



55*55 

25*77 

«S'a 4 

0*7 ‘ 

0*43 

0-1294 

40 

2550 &. 257 C Gr. 80 

Mar. 

13 

9 

43 

E, W 

6835 

24*18 

mm 

1 

56-87 

27*31 




0-6318 


» *1 n 

1 ■■ 

14 



W, E 

* 4**7 



S 7 ’ 6 s 

2652 

26-92 

0*7 

0*95 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 
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142. Ohandipur— Co-latitude 68 ° 33 ' + 


•"s 

O 

yj 

Stars Observed 

Date 

Moan of 
Zfuith 
Dislaiicos 

PosjIiohh 

of 

Toloscopc 

durinj? 

Obsorvtt.- 

tiou 



1893 

o 

/ 


47 

2, '■>7(5 i. 2383 Or. 80 

Mar. 13 

9 3* 

W, K 

48 

20 H ,'v 205(5 Gr. 80 

•» M if 

Mar. 13 
„ 14 

12 

6 

W, E 

K, W 

49 

2710 k 27(56 Gr. 80 

1) ii it 

Mar. 13 

» 1-i 

11 47 

E. W 

W, E 1 




Seconds of 

P 4 



Half nf file 

Co-ItHtifudo 

II 


Mean 

( Misertod 

1. 




of N. P D’s 

DillrM'nco of 
Zeinlb Dihtanci'b 

by oaeh 

Mean 

<V 

V 



vutiou 




. . . 

> tf 


m 



C8 47 51*50 

- 14 15 

26*24 

26' 24 

0 5 

Q 27 

68 22 54*46 

1 4 - 10 30*70 

25*16 



0*46 

54-44 

.V 42 

25 bO 

25*51 

r 0 

68 34 22*40 

- 0 57 * 8 ^ 1 

24 n 7 




22 40 

57 **' 

25 29 

24-0^ 

I 0 1 

1*04 




2 V 

41 9 j 

21 ’ 

1 


Summary. 

No. of pair«t 49 

No. of obvcrvatious 95 

Mean difference between observations taken E, W and those taken E = — 0"‘54 
Observed Co-latitude (weighted mean) 68” 33' 25" *97 ± 0"‘0G1 

Correction for Height above Sca-lcvel 0"’00 

Final Co-latitude 68 " 33' 26"- 97 

9 

O f ft ff 

Astronomical Latitude (A) = 21 2G 31-03 + 0 061 

Geodetic Latitude (G) = 21 26 36 -99 

Deflection of plumb-line (A— G) s — 2-96 


Poo 

1 

o*o '?65 

I o‘2ii6 

i 

1 o8i0 

iO-7«;93 





Serial No. 
of pair 


( 182 ) 


ASTEONOMICAL LATITUDES. 


143. Chanduria— 64° 15' + 


Latitude 

Longitude 

Height 


25° 44' Instrument — Zenith Telescope 

in. 

88 25 Mean Height of Barometer 29*87 

160 feet Mean Temperature 50°*1 

Observer — Lieut, II. M. Cowic, lI.E. 


Serial No. 
of pair 

Stars Obserred 

Bate 

Mean of 
Zenit h 
Dislunuca 

Positions 

of 

Telescope 

‘Inrinj; 

Obsorva- 

tioa 

Mean 

or M. r*. DV 

ITalf of ilio 
Observed 

Di fTorcnce of 
Zciiilli Distances 

Seconds of 
Co-latitude 

Weight = P 

V 

V VV 

by each 
obser- 
vation 

Mean 



1901 

0 

, 


0 


// 




u 

// 




1 

1593 & G Newcomb 

Dec. 

29 

*9 


W, E 

64 

4 

2203 

+ 

1 1 

5*58 

27*61 






» )i »» 

}} 

31 



E, W 



22 ‘ 18 



6*44 

38*62 

28*12 

1 *0 

o*o6 

0*0036 

2 

10 A 14 Newcomb 

Dec. 

29 

lO 

48 

E, W 

64 

33 

22 Q 2 


17 

55*12 

27*80 






M J) M 

)) 

31 



W, E 



23*08 



54'‘'4 

28-44 

28*12 

1 *0 

0*06 

0 • 0036 

3 

23 37 Newcomb 

Dec. 

31 

30 

15 

E, W 

64 

14 

47 '.SS 


0 

41*11 

28*69 

28*69 

0*7 

0*63 

0-2778 

4 

65 & 04 Newcomb 

Dec. 

29 

1 1 

47 

K, W 

63 48 

13*03 


27 

15*57 

28*60 






»» M »i 

j> 

31 



W, E 



13*15 



15*28 

28 * 4 .S 

18-52 

I *0 

0*46 

0*2116 

5 

70 A. 82 Newcomb 

Dec. 

29 

i8 

59 

W, E 

63 

B 7 

40*29 


17 

48-67 

28-96 






») j» 

it 

31 



E, W 



40' 30 



48-44 

28 ' 83 

28*90 

0*7 

0*84 

O’ 49.^9 

G 

70 A 88 Newcomb 

Dec. 

20 

i8 

5 ^» 

W, E 

64 

, 

6* 10 

+ 

14 

2 2 • If? 

28* 2^ 






j> It )i 

it 

31 



E, VV 



6*19 



21*92 

28* 11 

28*18 

0*7 

0* 12 

0*0101 

7 

98 & 102 Newcomb 

Dec. 

31 

14 

14 

W, E 

64 

8 

13*42 

+ 

7 

15*07 

28-49 

28-49 

0*7 

0*43 

0 * 1 294 

8 

105 A 130 Newcomb 

Dec, 

29 

2.1 

58 

W, E 

63 

45 

18*07 

+ 

30 

10*8 r 

28*88 







tt 

31 



E,W ; 



i8‘ 13 



10*08 

28*21 

28*55 

0*7 

0*49 

0* 1681 

9 

115 A 130 Newcomb 

Dec. 

20 

24 

I 

W, E 

63 

41 

54*50 

f- 

33 

34 •2.1 

28*75 






»» >» >i 


31 



K,W 



54*55 i 



34-08 

28*63 

28*69 

0*7 

0*63 

0*2778 

10 

368 Gr. 80 A IGl Newc. 

Dec. 

29 

3 


W, E 

64 36 48*62 


21 

20*59 

28 03 






f) M t» 

t 

ft 

31 



E, W 



48-64 



20 65 ! 

=7-99 1 

28 01 

1 *0 

005 

0*0025 

11 

106 A 208 Newcomb 

Dec. 

29 

23 

7 

E, W 

^3 

52 

26*87 

+ 

23 

0*49 

27*36 






»» » }) 

It 

31 



W, E 



26*85 



1 86 

28*71 

28*04 

®'7 

0*02 

0 

6 

0 

0 

12 

208 A 211 Newcomb 

Dec. 

29 

23 

IS 

W, E 

63 

44 

14*74 


31 

I a*8o 

27*54 



i 



'» M It 

»» 

31 



E, W 



14 72 



23*39 

28*1 1 

27-83 

0*/ 

O ’ 23 

0*0370 

13 

• 213 vSe 234 Now'comb 

Doc. 

29 

i6 

48 

E, W 

64 

31 

3 J '05 


*5 

53-76 

28*29 






tt 11 n 

}> 

31 



W, E 



22*04 



54-64 

27*40 

27-85 

0*7 

0*21 

0*0309 

14 

215 A 234 Newcomb 

Dec. 

29 

i 6 

27 

E. W 

64 

10 

9-58 

+ 

S 

19-08 

28*66 






n n „ 

It 

31 



W, E 



956 



18-72 

28*28 

28-47 

0*7 

0*41 

o* 1177 

IS 

461 Newc. A 1272 Gr. 80 

Dec. 

29 

13 

49 

W, E 

^4 

*9 

54*97 


4 

* 6-55 

28*42 

! 





»» »» M it 

11 

31 

mhmm 


E, W 



54 98 



*7-05 

27*93 

28*18 

0*7 

1 

0*13 

0*0101 




ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS, 


(183) 


143. Ohanduria— {?o-/aif/Ywafe 64 ° 15 ' + 








Positions 

al No 
pair 

Stars Obsorved 

Date 

Moan of 
Ztiiiiili 

ot 

Telescope 





Distances 

rlnrin^ 

Olnerva- 




1 


lion 



1901 

o 

t 


16 

4 G 1 &; 482 Newcomb 

Dec. 

29 

*3 

38 

W. E 


n »» 1) 

11 

31 

E, W 

17 

485 & 405 Newcomb 

!)(*<• 

29 

I 

15 

K, W 



tf 

31 



W, E 

18 

403 & 505 Newcomb 

Dfc. 

29 

I 

I 2 

W, E 


>• II II 

>1 

31 



E, W 

19 

1378 Or 80 i 631 Nowe. 

Doc 

29 

2 

19 

W. K 


11 11 11 >1 


31 


E, W 

20 

554 k 558 Newcomb 

Dec. 

29 

3 

39 

E, W 


11 >1 11 

’1 

31 

W, E 

21 

568 & 578 Newcomb 

Doc. 

20 

*3 

26 

W. E 


11 11 ” 

- 

31 


E, W 

22 

607 •& C 21 Newcomb 

Dec 

20 

II 

II 

E, W 


If 1* II 

II 

31 



W, E 

23 

633 k 030 Newcomb 

Doc 

29 

1 

7 

W, B 


11 11 11 

*1 

31 

1 



E, W 



1 

1902 




24 

273 k 278 Newcomb 

Jan. 

1 

8 

*9 

B, W 



1001 





25 

283 Ncwe. & 741 Or. 80 

Doc 

30 

28 

12 

E. W 


P 

1902 




M H >1 

Jan. 

1 


1 

W, B 



1901 





2G 

304 k. 309 Newcomb 

Dro 

30 

7 

lO 

B 



1902 




II It }i 

Juti 

1 



E, W 



1001 





27 

329 & 342 Newcomb 

Doe 

30 

*9 

49 

E, W 



1902 




II II II 

Jun 

1 1 

1 



VV, E 



1901 

t 




28 

359 k 970 Newcomb 

Dec. 

30 

3 ' 

26 

W, E 

29 

382 & 887 Newcomb 

Doc 

30 

i8 

47 

E, W 



1902 





11 11 II 

Jan. 

1 



W, K 



1901 





SO 

894 Newc, k 1060 Gr. 80 

Doc. 

30 

21 

9 

W. E 

31 

410 k 417 Newcomb* 

Dec. 

30 

3.1 

I 

W 



1902 



1 


>1 11 11 

Jan. 

1 



W, B 



1901 





82 

426 & 433 Newcomb 

Dec. 

30 


>5 

W,B 



1902 

' 4 


11 $» »> 

Jan. 

1 



£, W 




Reeomls of 




Ifalf of tbo 

Co latitiuio 

II 


Mean 

of N.l*. D’s 

(IhstM \ eel 
Dineietiet* of 
Zenith DistanecH 

h\ eacli 

uhsi'i • 

_ 

Mean 

0 

fe: 

V 



rat Jon 




0 / // 

^ V 1 

// 

// 

1 

1 

64 () 28 Of) 

+ 5 1 

iS 17 




29 00 j 

i j 

2K 0; 

1 

28-12 

0*7 

0 oO 

64 7 47 72 

! + 7 ;,») 03 j 

27 1 


i 

1 

47 74 

, 40 M ) 1 

1 

28 1 3 ! 

27 89 

0*7 ' 

017 


^4 »o 37 38 
37 4 ‘ 


4 

4 Q fi; 

SO 89 

! 270^ 

' 28 ,0 

i 

! 27 68 

0*7 

0 38 

1 

1 O* Toil 

1 

64 46 47 27 
4 -i ..4 

1 

1 

31 

14 7 .*? 

14 54 

! 27 

1 2; 'So 

i 

27*66 


1 

j 0 10 

! 0* I Goo 

64 32 2 qf> 

3 04 


if) 

3 ^ 0 ' 

35 25 

27 '94 
27 70 

27-87 

1 0 

j 

0*19 

1 0 0161 

i 

b 4 34 5 t 4 ‘) 
54 59 


19 

2404 

25 7 f> 

JO ,<;? 
2S 83 

j 

1 29*19 


r*i3 

1 

1 

i-2;(iy 

0 10 

0 - 

0 0 

0 


5 

42 's 6 

42*21 

27 64 
27 94 

27 79 

1 0 

0*27 

1 

1 

1 0*0729 

64 39 2; 85 
26 01 


23 

57 9 « 

60 12 

27 87 

25 89 

26*88 

1*0 

I* 18 

*'.1024 

63 58 ^9 35 


16 

28*87 

28 21 

28 23 

0*4 

0*17 

0 0116 

64 29 10' 16 


13 

42*00 

28*16 





10 1 1 



42-52 

27 59 

27*88 

1 0 

0 18 

1 0 0324 

1 

64 9 3! 

+ 

5 

57*34 

28 3.8 

i 



1 

j 

.10 09 

1 


57 28 j 

: 2S 27 

1 

2 « 33 

1 1 

1 0 

0 27 

j 0*0729 

^1 53 *7 

+ 

20 

10*6; 

i ! 

^ 7*77 ; 

j 


1 

1 

17 07 



11 49 

1 

28 17 

t 0 

» 

0 1 1 

] 

0 01 2 I 

64 32 49 3 ^ 


*7 

226^ 1 

1 

! 75 j 

=<. 75 

0 7 

'.D 

1*2013 

63 50 18 76 

4 - 

25 

9 86 

28*62 





18 72 



10 78 

39 50 

29 06 

1*0 

1*00 1 

1 

( 

1 0000 

64 41 30 69 

j 

- 

26 

2 05 

28 * 64 

28 64 

0*7 

! 

0 ^58 

0 2355 

64 46 32*18 

- 

3 * 

4 81 

1 

2*7 *37 





32 15 



S*S» 

26*64 

27*01 

1 *0 

1 *05 

1 * 1025 

63 4 S 47''7 

+ 

39 

4«’38 

*8 55 





47 '8 



4<'3 

28*31 

J 8-43 

I'O 

0 .17 

0*1369 
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ASTEONOMICAL LATITUDES, 


743. Chanduna-Co-Iatitude 64 ® 15 ' + 



1 

! 


Posilions 



Seconds of 

Ah 



•s’ 

Sbirs Obeorved 

Dilfo 

Mean of 
/cnitli 
Difitauces 

of 

Telcsicopo 

during 

OViMM-va- 

tioii 

Moan 

Half of tbo 
( Ibnerved 

C'o-latitudo 



Put? 

(/j 

of N.l». ]}’b 

Diii'crcnco of 
Zenith DiHlaiiccs 

by each 
obHcr- 
vaLion 

Mean 

to 

V 



1901 

0 / 


0 / // 

/ // 

n 

If 




33 

]] 7 () Or. 80 410 Newc. 

])cc. MO 

8 5 .^ 

W, E 

64 48 20 '69 

- 3 ^ S.V»2 

27*57 







1002 




' 




it !l »♦ 

.hill, 1 


E, W 

20-70 

5407 

26*63 

27*10 

1*0 »: 

0 * 96 

0*9216 



1901 

i 









3 i 

038 ^ 017 Newcomb 

Doc. 30 

<7 2 ? 

E, W 

64 2 42*32 

+ 12 4.‘;-97 

28 * 29 







1902 









M n ti 

.hill. 1 


\V,E 

42*52 

4.1; *98 

28*50 

28*40 

1*0 

0*34 

0*1156 



l!)OI 










35 

C 57 k GfiO Newcomb 

D.*o. 30 

Ifi Cl 

W, K 

64 6 9 ’ 09 

+ 9 1 8 • 66 

27*75 







1 {^02 









}i It ti 

Jan. 1 


E, W 


> 8 - 4.5 

27*74 

47'75 

I *0 

0*31 

0 • 096 I 


* 

1901 










3 G 

681 ) k 697 Newcomb 

Doc. 30 

1 90 '* 

*4 57 1 

E, W 

63 59 4.r88 

15 44**0 

27*98 



[ 

i 


>« S» )l 

Jan. 1 


E 

4412 

43 * 9.3 j 

28 05 

28*02 

I *0 

0*04 

0*0016 



1001 




i 






37 

720 k 710 Nowcoiub 

Dec. 30 

1 

1 

22 24 

E. W 

64 4 8-2.1 

•f If 19*21 

47'44 

27*44 

0-4 

0*62 

o*r 53 « 

38 

727 & 740 Newcomb 

i 

Dec. MO 

22 28 

E, W 

64 8 40-57 

+ 6 46*75 

27-.12 







1002 








it )i fj 

Jun. 1 


W, E 

40-92 

47*32 

28-24 

27*?8 

0*7 

0*28 

0 

d 

0 



1901 










89 

758 k 769 Newcomb 

Di>c. MO 

«S $8 

W, E 

<>4 45 44 SO 

— 30 16 *10 

28-49 







J002 









If ft If 

Jan. 1 


E. VV 

44 95 

16*96 

27-99 

28*24 

I *0 

0*18 

0*0324 

40 

781 Sc 794 Newcomb 

Jan. 1 

2 20 

B. W 

64 .to 49 ’74 

- 15 22*02 

27*70 

27*70 

0*7 

o -.;6 

0*0907 



1901 










41 

81 G Sc 827 Newcomb 

Dec. 30 

30 45 

\V,E 

64 «S S 4 ’<»' 

- 0 26*70 

27*91 

27*91 

0*7 

0-1,5 

0 01 58 








- 

2 1> 

34 * 

2PcM»-^ 

10* 1242 


Summary. 


No. of pairs 41 

No, of observations 74 

Mqpn difference between observations taken E, W and those taken W, E = 0"‘ 15 

Observed Co-latitude (weighted mean) 64° 15' 28" "06 + 0"‘058 
Correction for Height above Sea-level -r 0"’01 

Final Co-latitude 64°16'28" 07 

Astronomical Latitude (A) 

Geodetic Latitude (G) 

Deflection of plumb-line (A— G) 


25 44 31-93 ± 0 058 

26 44 27-47 
■f 4*46 




Serial Xo. 


ABSTRACTS AND SDMIUBIES OP OBSERVATIONS AND ERSDLTS. 


(185) 


Latitude 

Longitude 

Height 


144. Changa— 65° i' + 


... 21 ® 59 ' 

. . 69 54 

... 349 feet 


Instrument— VjcmXh Telescope 

in 

Mean Height of Barometer 20*67 
Mean Temperature 54 ®* 1 


Observer — Lieut. II. M. Cowie_, R.H. 


Stars Obserred 


Mean of 
Zenith 
Distances 


Positions 

of 

: I'cleHi opo 
(lurini» 
Obnervu- 
tioii 


Mean 

of N. P D’s 


Half of the 
Ohsorved j 
Ih (Tore net! of |, 


Seconds of 1 
Co latitude 


J 'I Jltll I'lll l! 01 1 1 

Zenitli Distances 

I f)bser- j 
I vution 


V P V r 


10 & 14 Newcomb Dec. 27 I 10 49 

o M ,, 28 I 


64 3 ^ 4 * 24 
4 « W 


+ 27 31 I 1 13*55 

31 85 I 1314 ' 2*85 I o 


oil 00121 


75 Gr. 80 & 30 Newe. Dec. 27 518 

,, ,, 28 


64 57 4428 
44 .,4 


+ 3 28-42 12-70 

28-89 13 2 ? 12-97 o 7 


02 ^ I 0*0370 ! 


30 Newc. & 113 Gr 80 Dec 27 5 39 

„ O O „ M 28 


65 19 5 00 

5 M 


17 52 40 I i 2 ‘f»o 

5] 08 j I.; 40 13 03 o 7 


o 29 0*0589 


136 3 : 100 Gr. 80 Dec 27 6 19 

» .. M 28 


65 2 4*^8 

4 5 * 


- o 5214 1 2 M 4 

51 4 f> 13 05 i 2 -,o o 7 


0-04 O 001 I 


13 G & 181 Gr. 80 Dee. 27 6 26 

„ 28 


04 55 44 09 
44 *2 


4 - 5 27 83 II 92 1 

28 o , 13 * >5 12-04 I 0*7 


0-70 0-3430 


185 Gr. 80 Sc 79 Nowc Doc. 27 21 49 

28 


65 5 9<^ 

. 15*92 


- 4 22 40 13-41 

22 89 1303 13*22 I 1*0 


0*48 o 2304 


82 Sc 93 Newcomb Dec. 27 19 42 

28 

jf »} j» •» " ’ 


64 40 30*22 
30-25 


+20 42 51 12 73 

42•^3 12*68 12-71 0-7 


o 03 o 0006 


88 Sc 93 Newcomb Dec. 27 19 38 


64 43 55 'oo + 17 16-56 12-46 I 

55 92 *5 97 >»’^9 » 2 -i 8 0*7 0-56 1 o 2195 


97 108 Newcomb Dec. 27 16 8 

,> I, .. 


65 12 43*70 

43*71 


11 31 20 12 41 

30-84 12-87 12*64 1*0 


0*10 0-0100 


118 A 121 Newcomb Dec. 27 4 2^ 

„ „ n » 28 


65 17 12-37 - 15 50*77 12 60 

12 38 59' /G 12 62 12 61 j 10 0-13 o 0169 


296 A 817 Gr. 80 Dec. 27 7 45 

« » » 28 


64 55 35*01 
35*93 


+ 5 3719 13*10 

37-30 13 23 13*17 1*0 


0*43 01849 


334 A 889 Gr. 80 Doc. 27 4 33 

»> 28 


64 42 17-73 

17*74 


+18 56-17 13*90 

55 c>5 12 79 13 .15 1 o 


o 61 0-3721 


141 A 155 Newcomb Dec. 27 8 4 


644011-28 -t- 21 1-45 i **73 1 12*73 o- 


0-01 0*0001 


161 Newc. A 414 Gr. 80 Dec. 27 3 40 

>» >» >1 j» »i 28 


64 48 47*19 
47 ‘8 


12 27 21 14*40 

17 13*35 *3*88 0-7 


1-14 o 9097 


414 Gr. 80 A 185 Nowc. Doc. 27 3 57 

i> >> >» ») 28 


65 6 37*86 

27*85 


5 13-60 14*26 

14-58 13*27 * 3*77 0*7 


1*03 0*7426 
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ASTRONOMICAL LATITUDES. 


144 . Cha.r\Qei— Co-latitude 65° i' + 








Positions 




Seconds of 

PL, 



'*•3 

Stars Obsorved 



Mean of 
Zenith 
Distances 

of 

Telescope 

during 

Observa- 

tion 

Mean 

Half of the 
Observed 

Co-latitude 

H 


P » V 

'go 

ao 

Hate 

of N.l*. U’* 

DifTorence of 
Zenith Distances 

by each 
ol)«er- 
vation 

Mean 

‘5 

V 



1900*01 

0 



0 / // 

/ 

n 

II 

// 




16 

471 Gr. 80 A 203 Newc. 

Dec. 

27 

4 

1 

K. W 

65 18 36- 13 

- 17 

23 ' »3 

13*00 

13*86 



0*8781 


U »» >» »J 

II 

28 



W, K 

3612 


21*41 

14*71 

0*7 

1 - 12 

17 

471 Or. 80 A 209 Newc. 

Dec. 

27 

3 

57 

K, W 

65 *5 *3*56 

- 14 

0*24 

* 3*31 






»» >1 >> )> 

II 

28 

W, E 

» 3-55 


0*86 

12*69 

13 *01 

0-7 

0*37 

0*0510 

18 

229 Newc. & 577 Or. 80 

Dec. 

28 

0 

26 

W, E 

65 24 56-41 

- 23 

43*42 

12*99 

12.99 

0*7 

0-25 

0 * 0438 

19 

589 Gr. 80 A 218 Ncwo. 

Doc. 

27 

14 

27 

W, E 

64 43 4 04 

-»* 18 

942 

*346 

13*46 

0*7 

0*72 

0*3629 

20 

25 G A 258 Newcomb 

Dec. 

27 

3 

28 

E, W 

64 43 3 .‘? '^M 

+ '7 

36*81 

12*45 






II II II 

II 

28 


E 

3 S' 6 > 


37*00 

I 2 

> 2*53 

1 *0 

0-21 

0*0441 

21 

273 A 283 Newcomb 

Dec. 

27 

9 

27 

W, E 

65 7 29-01 

- 6 

16*51 

12*50 






II II 11 

II 

28 


K, W 

29 00 


16*25 

12*75 

12*63 

1 *0 

0* 1 1 

t 

0*0121 

22 

740 i 77 c Or. 80 

Dec. 

31 

12 

30 

W, E 

65 11 t.V4i 

- 9 

50 05 

1 4 ■ 36 




0 

0 


1) II II 

Jun. 

1 


E, W 

* 3 ' 3 <» 

JO 

0*39 

12*97 

13*67 

0*7 

0*93 

23 

749 A 77c Or. 80 

Dec. 

31 

12 

40 

W, E 

65 20 29- 81 

- 19 

16*64 

i.r 17 




0*1418 


II 11 11 

Jun. 

1 



E, W 

29-78 


16-5K 

13*20 

13 19 

0*7 

0*45 

24 

805 A 318 Nowcomb 

Doc. 

31 

*9 

8 

W, E 

65 37-48 

- 

24*66 

12*82 






II 11 11 

Jhii. 

1 


E, VV 

37’48 


24*69 

13*79 

12'8i 

1 *0 

0 07 

0*0049 

25 

827 Newc. A 869 Gr. 80 

Dec. 

81 

*3 

34 

E. W 

65 12 6*56 

— 10 

5 .V 33 

13*23 




0*1156 


11 11 11 11 

Jan. 

1 

W, E 

652 


53*59 

12 93 

13*08 

I *0 

0*34 

26 

343 Nowo. A 902 Gr, 80 

Doe, 

31 

3 

21 

W, E 

64 48 44 '88 

+ 12 

27*64 

12*52 






♦I 11 II II 

Jtin. 

1 



E. W 

4485 


27*70 

12*55 

12*54 

1 -0 

0*20 

0 * 0400 

27 

348 Ncwo. A 943 Gr. 80 

Dec. 

31 

7 

34 

E, W 

65 27 6 63 

- 25 

53 '45 

* 3 * 1 8 






It 11 >1 11 

Jan. 

1 


W, E 

6*60 

53 ’58 

13*02 

13-10 

0-7 

0*36 

0*0907 

28 

348 A 371 Newcomb 

Dec. 

31 

7 

13 

E, W 

65 5 43 '41 

- 4 

.^0*56 

12*85 






»♦ II »i 

Jaa. 

1 


W, B 

43*37 


31-21 

1216 

12*51 

0-7 

0*23 

00370 

29 

387 A 394 Newcomb 

Dec. 

31 

20 

23 

E, W 

65 27 1*28 

- 25 

48*47 

12*81 






r 

V II II 

Jan. 

1 


W, E 

>•25 


48*22 

* 3*03 

12*92 

0*7 

0* 18 

0*0237 

80 

387 A 416 Newcomb 

Dec. 

31 

20 

9 

E, W 

65 11 .^9*41 

— 11 

26-36 

' 13*06 






II II II 

Jan. 

1 



W,B 

3941 


27*43 

1 11*98 

12-52 

0*7 

0* 22 

00339 

81 

426 A 430 Newcomb 

Dec. 

31 

14 

45 

E, W 

65 16 8 -81 

- M 

56*16 

I 

12*65 



• 



II II II 

Jan. 

1 

W, B 

8-81 


56-07 

13*74 

12*70 

1*0 

004 

0*0016 

82 

440 A 458 Newcomb 

Dec. 

31 

1 ^ 

0 

E, W 

64 55 2’^*5 

+ 6 

1002 

12*87 






II II II 

Jan. 

1 



W, E 

2-82 


9-87 

12*69 

12*78 

0-7 

0*04 

0*00(1 

88 

440 A 464 Newcomb 

Dec. 

31 

8 

S 3 

E. W 

64 47 54 ' >6 

+ >3 

18*01 

12*17 






1 * II II 

Jan. 

1 


W, K 

54; 13 

f 

18-38 

12*51 

12-34 

0*7 

0*40 

o’liao 

84 

468 A 479 Newcomb 

Dec. 

31 

16 

18 

E. W 

65 13 42*62 

— 12 

29-72 

12*90 






II If II 

Jan. 

1 



W, B 

42*62 


29*77 

12*85 

12*88 

0*7 

1 

O-.I4 

0-0137 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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144. Changa — Co-latitude 65 ° 1 ' + 


Serial No. 
of pair 






Posit luns 






Seconds of 

P 4 



Stars Obierted 

■n-i* 

Mean of 
Zenitli 
Difltauces 

Telescope 


Mean 

Half of tlio 
Observed 

Cu-latitude 

II 


Pee 



ilnriiiij 

Observa- 

tion 

of N.P. D’s 

I)jff«*ret)co of 
Zenith DisLunces 

br each 
obser- 
vation 

Mean 

Z 

Es 

V 



1900-01 

o 

/ 


0 

/ V 


/ 


If 





85 

475 k 479 Newcomb 

Dec 

31 

i 6 

12 

B, W 

65 

*9 3'>‘28 


18 

2^*6 

12-12 






>1 >» 

Jun. 

1 



^\, K 


35 



23 04 

12 24 

12- 18 

0-7 

0-56 

0*3195 

36 

484K0WC. 4 13 U Or. 80 

Dec 

31 

7 

6 


64 

59 59 ' 08 

4 

1 

n 04 

12 12 






It J* »l It 

Jun. 

1 



K. \V 


59 09 



*3 03 

12 12 

12 12 

1 0 

0 62 

<>•.18.44 

37 

408 & 511 Neweonib 

Jan. 

3 

8 

49 

K W 

65 

8 46 



7 

irsiS 

«1 *5 






It II }i 

It 

4 



W, K 


4 <> 75 



34*07 

1 2-6S 

12-92 

I 0 

018 

0 0324 

38 

517 & 521 Newcomb 

Jan 

3 

3 

6 

W, E 


1 s,-fio 


0 

44 * 9 > 

1 2 89 





, 

tt >1 II 

>1 

4 



K, VV 


57 «2 



45 33 

12 50 

12 70 

0-7 

0 04 

0 001 f 

• 39 

521 A 531 Newcomb 

Jan. 

3 

2 

5 <^ 

E. W 

65 

17 .‘JS 56 


16 

0 

45 "(> 

1 2 00 






II 11 II 

tt 

4 


W, B 


58 (.9 



45 77 

12 02 

12 c)l 

0 7 

0 

0 0202 

40 

533 k 547 Newcomb 

Jan. 

3 

i8 

44 

W, 15 

65 

*3 33*44 


12 

20 

•3 29 

1 





# 

M 

4 



E, \V 


33 4 ^ 



21-54 

1 1 04 

1262 

0 ; 

O- I 2 

0 0101 

41 

533 & 559 Newcomb 

Jun. 

3 

i8 

22 

VV, K 

64 

5* 14 05 

+ 

9 

.58 9? 

1 2 1)8 






II It It 

»i 

4 



E. W 


.U oH 



37-66 

11 74 

12-36 

0*7 

0-38 

0 lOII 

43 

1495 A 1600 Or. 80 

Jan. 

a 

8 

40 

15 . W 

6.5 

22 .^8 3; 

.... 

21 

2^*.n 

ij 98 






II 11 II 


4 



W, li 


3 ^ 39 



35 «; 

12 52 

12-7; 

I 0 

0 01 

0 0001 

43 

578 Sc 583 Newcomb 

Jun. 

8 

*J 

54 

E. W 

bS 

1 47 85 

.... 

1 

3^ »7 

12 68 






»» It It 

91 

4 


W, E 

47 89 



.15 08 

12 8j 

*2 75 

1 'O 

0 01 

0 0001 

44 

1541 Gr. 80 Sc 695 Newc 

Jun. 

3 

9 

^4 

W, B 

64 

55 20 38 

4- 

5 

52-22 

1 2 60 






II II II II 

^ II 

4 



K, VV 


30*43 



5 * 94 

*3 37 

12-49 

I 0 

0-25 

0-0625 

45 

1655 Sc 1671 Or. 80 

Jan. 

3 

I 

36 

E, W 

64 

59 5' *19 

+ 

1 

21*23 

12 62 






» »t >1 

11 

4 



W, E 


S» 45 



21 01 

12-46 

12 54 

1 0 

0*20 

0 - 0400 

46 

1585 Gr. 80 St 623 Now. 

Jan. 

3 

0 

*7 

W, B 

65 

19 5 .V 99 


18 

41-81 

12- 18 






tt If II II 

II 

4 


K, W 

54 04 



4**43 

12 61 

.2 40 

1 *0 

0 34 

01156 

47 

634 Sc 638 Newcomb 

Jan. 

3 

i6 

31 

E. W 

64 58 51-80 

+ 

2 

20-50 

12*^0 






II If 1 $ 

tt 

4 


W, E 


S187 



20 17 

12 04 

12-17 

I -0 

0*57 

0-3249 

48 

641 Newc. & 1662 Gr 80 

Jan. 

3 

7 

22 

W, E 

65 

24 6-72 


32 

54 * 11 

1 3 • 39 


e 




M >1 If 

It 

4 


E, VV 

6 80 



54 89 

11 91 

13 15 

1 *0 

0 59 

00 

b 

49 

657 Sc 673 Newcomb 

Jan. 

3 

17 

x6 

e; W 

65 

16 26*21 


>5 

13*82 

12*39 






II It tf 

tt 

4 


W, E 

a6 30 


13 77 

*3 5 J 

12-46 

1 -0 

0*28 

0*0784 

50 

683 St 694 Newcomb 

Jan. 

6 

o 

48 

E, W 

05 

30 44*44 

, . 

29 

3**97 

12-47 






It tt }t 

ti 

7 



W, E 


44 67 



32 07 

12 60 

13-54 

1 *0 

0-20 

0 0400 

61 

699 & 708 Newcomb 

Jan. 

6 

ao 

97 

W, E 

b 5 

34 4.1*70 


23 

30 80 

12 go 






II n 91 

ft 

7 


E, W 

43*95 



31*21 

12*74 

i2-8a 

i-o 

o*o 8 

0 0064 

62 

713 Sc 718 Newcomb 

Jnn. 

5 

8 

SO 

E. W 

6 s 

'» 7 M 7 

— 

10 

SS «6 

12*21 






It II II 

fi 

7 


W, K 

764 



55 '39 

12-25 

12*33 

1*0 

i 0-51 

0* 2601 

53 

720 4 c 728 Newcomb 

Jan. 

5 

i8 

35 

W, K 

84 

5 * 37 'S 

4 - 

9 

.15 S** 

12*71 






J> tt M 

tt 

7 


K, W 





35'8 

12-60 

12*66 

0-7 

0 08 

00045 
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ASTRONOMICAL LATITUDES. 


144. Changa — Co-latitude 65 ° i' + 


Serial No. 
of pair 

StttrM Observed 

Date 


Mean of 
Xonit h 
Distancos 

Positions 

of 

Telescope 

durinj' 

Observa- 

tion 

Mean 

of N. P. D’e 

Half of the 
Observed 
Difrerence of 
Zenith Distances 

Seeon 

Co-lat 

b^ each 
ohser- 

VUtlOll 

ds of 
ituclo 

Mean 

V 

_bO 

'£ 


P V V 

• 


1901 


o 

/ 


0 

/ // 

/ 

// 

// 

// 




54 

7 :fS k 739 Newcomb 

Jan. 

5 

i8 

*9 

R, W 

64 

36 IS' 11 

+ 24 

57-29 

12*40 






t» i $ 

1* 

7 



W, J 5 


15-37 


57-02 

12*39 

12-40 

0*7 

0'34 

00709 

55 

758 & 768 Newcomb 

Jan. 

5 

J 5 

58 

W, E 

64 

45 27‘M 

+ 15 

45-84 

f2 98 






»i >1 >> 


7 



E, VV 


27-45 


4554 

J 2 99 

12*99 

I *0 

0*25 

0-0625 

5(3 

783 & 787 Newcomb 

Jan. 

5 

3 

4 r 

E, W 

64 

oc 

8 

49-32 

1 2 ' K) 







t) 

7 

1 



W, K 


23*21 


49-18 

12-39 

12*29 

l 0 

0*45 

0*2025 

67 

701 & 807 Newcomb 

Jan. 

5 

i6 

51 

W. E 

<■•4 

56 S 7'99 

+ 4 

14-70 

1 2 ■ 69 






M »» 


7 

4 


E, W 


58-34 


14-78 

13-12 

1 2‘QI 

0-7 

017 

0*0202 

68 

708 & 807 Newcomb 

Jan. 

5 

i6 

36 

W, E 

85 

11 14-57 

— 10 

2-26 

12-31 






ff If ff 

*♦ 

7 



K, W 


14-9.1 


*-93 1 

1300 

12*66 

0*7 

o*o8 

0*0045 

59 

818 A 821 Newcomb 

Jan. 

H 

t 

«3 

41 

E, W 

64 

49 5t>’20 

•f 1 1 

i 6*37 I 

12-57 

] 

• 2*57 

0-5 

o-ir 

00145 

60 

821 A 828 Newcomb 

Jan. 

7 

>3 

46 

W, E 

64 

44 4<*-49 

+ 16 

25*09 

12*48 

12*48 

0*5 

0-26 

00338 













2 V - 

■49-7 

2 Pvv « 8-2897 


Summary. 

• 

No. of pairs 60 

No, of observations 115 

Mean difiFcrencc between observations taken E, W and those taken W; p] = — 0"*08 
Observed Co-latitude (weighted mean) 65® T 12" *74 + 0"*036 
Correction for Height above Sca-levcl -I- 0"*01 

Final Co-latitude 65” 1 ' 12"- 75 

Off/ ff 

Astronomical Latitude (A) = 24 58 47 '25 + 0‘036 

Geodetic Latitude (G) = 24 58 47 ‘00 

Deflection of plumb-line (A — G) 


+ 0-25 




ABSTBACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(189) 


145, Chaniana— Co-/af/Yw</e 65 ° 53 ' + 

Latitude ... 24'* 7' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in 

Longitude ... 72 35 Mean Height of Barometer 29*12 

Height ... 953 feet Mean Temperature 

Observer — Captain S. G. Burrardj R.E. 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Teleseopo 
dm in^ 
Obnoi Vtt- 
tion 



1893 

» 

/ 


1 

1193 4 1181 Or. 80 

Feb. 

25 

2 

10 

W, E 


>» >1 )» 

Mar. 

2 



J£, W 

2 

1223 & 1206 Gr. 80 

Mar. 

2 


9 

E, W 

3 

1240 Or 804 716 Or. 72 

Feb. 

25 

3 

43 

K, W 

4 

1265 & 1266 Gr 80 

Ffb. 

26 

1 

3 

W, E 


»> II II 

Mar. 

2 



JC, w 

5 

1284 4 1297 Gr. 80 

Feb. 

25 

7 

SS 

E, W 


)> ft ft 

Mar. 

2 

W, E 

6 

757 Gr 72 4 1.327 Or 80 

Feb. 

25 

5 

12 

W, E 


»l ft J» II 

Mar. 

2 



K, W 

7 

779 Or. 72 4 1344 Or. 8o’ 

Feb 

25 

37 

27 

W, E 


»» Jl It II 

Mar. 

2 

K, W 

8 

1363 & 1373 Gr. 80 

Feb. 

25 

I 

40 

W, E 


if ft )i 

Mar. 

2 


K, W 

9 

1390 & 1383 Gr. 80 

Feb. 

25 

I 

58 

W, E 


it if 1) 

Mar. 

2 


E. W 

10 

1363 4c 1383 Gr. 80 

Fob. 

25 

1 

54 

W, E 


M ti 

Mar. 

2 


E, W 

11 

1390 & 1373 Gr. 80 

Feb, 

25 

1 

1 

44 

W, E 


ft ft tt 

Mar. 

2 


E, W 

12 

1397 & 1395 Gr. 80 

Feb. 

25 

6 

0 

K, W 


II 11 II 

Mar. 

2 



W, E 

13 

' 1397 & 1396 Gr. 80 

Feb, 

26 

6 

0 

E. W 


II II 11 

Mar. 

2 



W, E 

U 

1405 4 1436 Or. 80 

Fob, 

25 

3 

33 

E. W 


11 II If 

Mar. 

2 


W, K 

15 

1416 4 1436 Gr. 80 

Feb. 

25 

3 

>5 

E, W 


>. If 1 * 

Mar. 

2 



W,E 








Seconds of 

Pu 






Half of tlio 

Co latitude 

II 




Mean 


Obsei ^ ed 





Pirn 

of N.l 

\ D’s 

Diffen 

nee of 

by enrh 
ohsei - 


*^0 
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ASTEONOMICAL LATITUDES, 


145. Chamano.— Co-latitude 65 ° 53 ' + 
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Summary. 


No. of pairs 25 

No. of observations 46 

Mban difference between observations taken E, W and those taken W, B = — 0"’26 
Observed Co-latitude (weighted mean) 65° 53' 34'''’57 + 0"‘053 

Correction for Height above Sea-level + 0* • 04 

Corrected Co-latitude 65° 63' 34*' '61 + 0'''’053 


For final Co-latitude and deduction of {A — G) tee page (198) 
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ABSTRACTS AND SUMMARIES OF OBSERVATIONS A^D RESULTS. 
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145 . Chaniana— 65° 53' + 

in 

Latitude ... 21° 7' M aj't mum recorded llehjht of Barometer = 29*15 

Loutjiiude ... 72 35 Minimum ,, ,, ,, == 29*09 

Heijjht 953 feet Maximum „ Readiui} if Thermometer — 71° *8 

Instrument — Zcuith Sector JNo. 1 Minimum ,, ,, ,, -- G1 8 


Observer — Captain S. G. Biirrard, R K. 



* 8u Appendix A 





(192) 


ASTRONOMICAL LATITUDES. 


145. Chaniana— 65° 53' + 
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ABSTEACTS AND SDMMAEIES OP OBSBBYATION3 AND BBStLTS. 

145. Chaniana— 65° 53' + 
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Summary. 

No. o£ North Stars 17 No. ol South Stars 15 

No. of observations 57 

* 0 / // r/ 

Co-latitude by North Stars 65 53 34-74 ±0-12 

,, „ South „ 65 53 34-38 ±0*11 

Mean Co-latitude 65 53 34*56 
Correction for Height above Sea-level -f 0*04 

Corrected Co-latitude fey Sector Method 65 53 34*00 ± 0 080 

Corrected Co-latitude by Talcott. Method, p. (190) 65 53 31-01 ± 0*053 

Final Co-latitude 66" 63' 34''-6l 


o f 


Astronomical Latitude (A) 

= 2i> 

6 23-39 

Geodetic Latitude (G) 
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Deflection of plumb-line (A— G) 
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Serial No, 
of pair 


(194) 


ASTBOHOMICAL LATITCSIS. 
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-Co-latitude 65 “ 7 ' + 

Latitude 

... 24° 53' 

Instrument — Zenith Telescope 

Longitude 

... 88 26 

Mean Height of Barometer 29*88 

Height 

149 feet 

Mean Temperature 56^*0 


Observer — Lieut. 11. M. Cowic, 11. E. 
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Positions 



Seconds of 

Ph 




Stars Ob^orTed 



Moan of 
Zeriith 
Dittlances 

of 

Tt'b’flcope 

Moan 

Half of the 
Observed 

Co-latit ude 

n 


PP B 

iLi O 


(luriiijyf 

Obnorva- 

tion 

of N. P. D’s 

DilTorence of 
Zenith Distances 

by each 
ohser- 

Mean 

’0 

V 








Viition 







I8:)2 

o / 


0 / // 

» Sf * 

V 

0 




35 

1431 & 1412 Gr. 80 

Nov. 

20 

o 45 

W, K 

70 47 29-81 

+ 18 52*04 

31-8 






M >» >> 

)» 

27 


E, W 

29 ' 9.1 

S2'I5 

22 * I 

21 *9 

1 *0 

1*0 

I - CO 

30 

U6T Si 1470 Or. 80 

Nov. 

20 

0 42 

E. W 

70 45 47-48 

+ 20 33*37 

20*8 






»> J» »» 


27 


W, E 

47*61 

3.r5» 

2 1*1 

20-9 

1 *0 

0*0 

0*00 

37 

1480 & 1400 Or. 80 

Nov. 

20 

12 2.1 

W, E 

71 23 23-06 

- 17 >* 5.1 

21*5 






1» }> 1) 

n 

27 


E. W 

23*19 

2* 19 

21*0 

21 • 2 

0*7 

0*3 

o-o6 

38 

1400 & 1403 Gr. 80 

Nov. 

20 

12 19 

E, W 

71 19 47*12 

- 13 26-43 

20-7 






<11 i» n 

>1 

27 


W, E 

47*26 

20*()5 

20-6 

20*6 

0*7 

0*3 

0 

d 

39 

1B04 t 1511 Or. 80 

Nov. 

20 

6 18 

W, E 

71 25 31*54 

- 19 9'95 

21*6 






11 1> 1* 

*1 

27 


E, W 

31*68 

11*10 

20-6 

21*1 

I *0 

0*2 

0*04 





1 

! 


1 



5 P 

3 .rt> 

2 Paw - 

= 10 '42 


Summary. 

No. of pairs 39 

No. of observations 74 

Mean difference between observations taken W and those taken W, E = -f 0"*03 
Observed Co-latitude (weighted mean) 71^ 6 ' 20" *85 ± 0"'0C1 
Correction for Height above Sea-level 0"’00 

Final Co-latitude 7f 6 ' 20"-85 


Astronomical Latitude (A) 

0 / 

= 18 53 39 15 ±0-061 

Geodetic Latitude (G) 

= 18 53 49-48 

Deflection of plumb-line (A— G) 

= - 10<33 




ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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148 . Cuttack--Co-/a^/^^/^/e 69'’ 31' + 

Latitude ... 20° ^29' Instrument — Zenith T(*lcscope 

in. 

Lnnrjilude ... 83 31 Mean Height of Jiarometer 29*57 

Height .. L‘53 feet Mean Temperature 78°*1 

Observer — Lieut. E. Tandy, ll.E. 
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ASTEONOMICAL LATITUDES, 

148. GuWdiCk— Co-latitude + 


Stars Observed 


Mean of 
Date Zenith 
Distances 


Positions 

of 

Telescope 
during 
Observa* 
i lion 


Half of the 

Mean Observed 

of N. P. D*s Difference of 
Zenith Distances 


Seconds of 
Co-latitude 

by each 

obser- Moan 
vation 



e Poo 


1175 & 1192 Gr. 80 

)» i> » • 

j* »» «i 

)» It It 


Fob. 4 17 50 


69 38 38*48 
38 48 
38*39 
38*38 


- 7 3 *’ 6 * 

30*88 

30*71 

30*40 


6*87 

7*60 

7*68 

7*98 7*53 


1*3 0*43 0-2293 


1218 & 1227 Gr. 80 


Feb. 4 4 7 

.. 18 


69 48 23*16 
23*03 


- 17 >4*36 

13*40 


8*8o 

9*63 9*22 


0-6 1*27 0*9677 


1227 & 1233 Gr. 80 


II II )» 


Feb. 4 3 S9 

18 


69 41 14*06 
* 3*93 


10 4*70 

4*55 


936 

9*38 9*37 


0*6 1*4^ 1*2098 


1233 & 12 C 5 Gr. 80 


11 II II 


Feb. 18 4 28 

19 


69 12 49*36 
49*33 


•f 18 i8*37 

17*78 


7*73 

7*11 7*42 


0*6 0*53 0-1685 


1218 & 12 G 5 Gr. 80 


11 II II 


Feb. 18 4 35 

t. 19 


69 19 58*46 

58*43 


+ II 9*52 

9**4 


7*98 

7*67 7*83 


0*6 0*12 o»oo86 


1282 & 1284 Gr. 80 

II It ti 

II II It 


Fob. 4 II 45 

,t 6 

,, li) 


69 45 43 ’83 
43*82 

43*70 


14 36*11 
37*47 
35*49 


7*72 

6*35 

8*21 7-50 


0*8 0*45 o* 1620 


1282 k 1298 Gr. 80 Feb. 19 11 49 


69 41 59*58 — 10 5**56 8*02 8*02 0*5 0*07 0*0025 


1809 & 1313 Gr. 80 

II 11 It 


Fob, 4 14 40 

18 


69 51 6-32 
6-24 


S 7'89 

S 8 - 3 » 


8’43 

7't>j 8' 18 


1-0 o '*3 0 - 0 SJ 9 


1365 4 1378 Or. 80 

tl It >1 

11 II II 


FoK 4 a 40 

.t 18 


69 44 51*00 
50*82 
50*80 


- 13 43*05 

4**.‘50 

42*73 


7*95 
9 32 

807 8-36 


0*8 0-41 0*1345 


1378 Sc 1395 Or. 80 

It II II 

It II It 

11 II tl 


Fob. 4 a 29 
.. 17 


69 33 50*75 
50*58 
50*57 

50*55 


- 3 43*40 

42*41 
4201) 
42-48 


0-9 0*07 0*0044 


1407 Sc 1413 Gr. 80 

tl It ji 

II II II 

II II II 


Feb. 4 3 29 

» 0 

tl 17 
,, 19 


69 8 34*46 
34*45 

34*26 

34*22 


+ 23 33*19 

32-90 

34*28 

32-06 


1*3 0*49 0-3121 


143 G & 1459 Gr. 80 

11 >} II 

II It It 

tl It II 

11 II II 


69 25 42*50 
42*49 

42*34 

42*32 

42*30 


5 25*23 
25*22 
26*58 

25:47 

26 ‘00 


1*4 0**3 0*0237 


14 G 5 Sc 1470 Gr. 80 


It It II 


11 II 11 


69 49 26*00 
26*89 
16-79 
16-77 


— 18 19*83 
i8* 12 
19-30 
17-67 


»-3 0-19 0*0469. 


1473 & 1476 Gr. 80 


II II II 


Fob. 4 I 
,t 17 
,, 18 
,, 19 


69 ii 52-25 ‘t- 19 *5*85 *^*>o 

53*13 16*47 8 60 

52-11 I 5*.34 7*45 

52-09 15*58 7*67 


I -*3 o-oi o-booi 


1494 A 1508 Or. 80 


69 50 49* *3 

49**2 

49 03 


- 19 40-64 
4* *03 
4* -24 


i-a 0-27 0-0875 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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148 . Cuttack— 69 ° 31 ' + 








Positions 







Seconds of 




2 1 




Mean of 
Zenith 
Distances 

» of 




Half of tho 

, Go- latitude 

tt 



Star* Observed 


Telescope 


Mean 

observed 





P V V 

It 

r* 

£ 0 



aorjiigf 

Obhorva- 

tioii 

of N. 1*. D’. 

DiiTertiifo of 
Zenith Distances 

by each 
ubser- 

Mean 

3 

V 













nation 







1899 

o 

/ 


0 

/ 

tt 


/ 


// 

// 




31 

1541 » 1551 Or. 80 

Feb. 

C 

5 

8 

W, K 

69 

30 

S7‘42 


0 

10 09 

7*51 






»» l» )> 

11 

17 



E, W 



57 33 



10 41 

7 * 7.1 

7-62 

1-0 

0*33 

0*1089 

32 

1580 & 1590 Gr. 80 

Feb. 

6 

IS 

35 

B. W 

69 

19 

2*64 

+ 

12 

4*75 

7*19 






»» i» )> 

11 

17 



W, B 


256 



6 07 

8*63 

8-01 

1 '0 

o*o6 

0 • 0036 

33 

1693 & 1G03 Or. 80 

Fob. 

G 

5 

57 

\V, R 

69 

34 

.I.V04 


3 

26*07 

697 






If l> 11 

it 

17 



E, W 



32-98 



24*86 

812 

7‘55 

0-7 

0-40 

0*1120 

34 

1C03 & 1621 Gr. 80 

Fob. 

17 

6 

0 

W, E 

69 

3 * 

14-77 

- 

0 

5*24 

1 

! 9'‘;3 

9*53 

0*5 

1*58 

I * 2483 

35 

1648 & 1666 Gr. 80 

Fob. 

6 

3 

20 

W. K 

• 

69 

24 

58 69 


6 

9*o0 

i 

7*75 






If It 11 

II 

17 



E, W 



58 84 



8*80 

7 ^4 

7 7° 

1 *0 

0*25 

O‘o025 

36 

1701 & 1708 Qr. 80 

Feb. 

0 

12 

43 

W, K 

69 

49 

7 'n 


18 

0 09 

7 04 






II 11 }l 

11 

17 



E. W 



7 • 18 


«7 

59 * »7 

8*01 

7*53 

1 -o 

0 42 

1 o * 1764 

37 

1714 k 1724 Or. 80 

Fob. 

G 

3 

33 

E, W 

69 

49 

10 21 


18 

I * 66 

8* ;; 






11 11 11 

It 

17 


W, E 


10*28 



1*94 

8 34 

8-45 

1 *0 

0-50 

0-2500 

38 

1729 & 1743 Gr. 80 

Fob. 

16 


56 

K, W 

69 

10 

20 13 

+ 

20 

4f. 84 

6 97 






11 11 11 

It 

17 


W,E 



2013 



47 4b 

7*59 

7-46 

I *0 

0 67 

O' 4489' 

39 

1751 k 1766 Gr. 80 

Feb. 

16 

20 

13 

W, E 

69 

14 

.54’44 


16 

M * .' “ 

8 76 






11 11 11 

11 

17 



E, W 



54 44 



12 9.) 

7*37 

8-07 

1*0 

0* 12 

0’0i44* 

40 

1780 * 1793 Gr. 80 

Fob. 

16 

4 

37 

E, W 

69 

24 

41*53 

+ 

6 

26 05 

7*57 






11 11 11 

11 

17 


W, E 


4 ** 5 * 



26*60 

8*ji 

7-84 

1 *0 

0*11 

0*0121 

41 

1808 It 1807 Or. 80 

Fob. 

16 

13 

33 

W, E 

69 

53 

27*08 


32 

18 66 

8*42 






11 It 11 

11 

17 

E, W 


27 09 



19 2.^ 

7*86 

8 * 14 

I 0 

0-19 

0*0361 

42 

1826 & 1843 Qr. 80 

Feb. 

16 

23 

*9 

E. W 

69 

8 

7*62 

+ 

23 

59*70 

• 7-32 






11 11 11 

11 

17 

W, B 


7*62 


33 

0 43 

8 05 

7 69 

I -o 

0* 26 

0*0676 

1 

43 

1865 & 1898 Gr. 80 

Feb. 

16 

5 

39 1 

W, E 

69 

13 

14*9* 

+ 

*7 

53' 74 

8*65 

8 65 

i 

0*7 

0*70 

1 

0 3430 

44 

1911 k 1919 Gr. 80 

Feb. 

16 

20 

44 

E, W 

69 

30 

1 

26* ^6 

+ 

0 

42*01 

8*37 


• 



1 

11 fy 11^ 

11 

16 



W, B 

1 



26-38 



42*12 

8 50 

8*44 

I *0 

0*49 

0*2401 

45 

1965 k 1977 Or. 80 

Feb* 

15 

1 

21 

W, E 

69 43 

49-26 


12 

41-49 

1 7*77 






ft 11 It 

ti 

16 



E, W 



49*29 



4 * * 5 » 

7*78 

1 

7-78 

1 *0 

0-17 

0-0289 

46 

1994 k 2008 Or, 80 

Feb. 

16 

7 

48 

W. K 

69 41 

58-29 


10 

49*97 

8*32 

8-32 

0*5 

0*37 

0*0685 

47 

2003 k 2009 Or. 80 • 

Feb. 

16 

7 

34 

W, B 

69 28 

iS’i8 

+ 

2 

53*44 

8*62 






•1 » It 

11 

16 


, B, W 



15-30 



53*01 

8*21 

tr-4^ 

0*7 

0-47 

0-1546 

48 

2029 k 2060 Or. 80 

Feb. 

15 

10 

41 

E, W 

69 

21 

S4MO 

• 

+ 

9 

14 • 16 

8-46 






11 II II 

11 

16 


W, E 


54 34 



13*22 

7*56 

8^-01 

I *0 

o-o6 

0 * 0036 

49 

2127 k 3144 Or. 80 

Feb. 

15 

9 


E, W 

69 31 

19*88 


0 

1 1-92 

7*96 






>1 » ». 



■ 

W»B 



19 *94 



11*75 







( 201 ) 


ASTKONOMTCAL LATITUDES, 


148. Cuttack — Co-latitude 69 ° 31 ' + 








Posit ions 




Seconds of 

Ps 




Stars Ob,s«TV(?cl 



Hoan of 

Distances 

of 

TelfHcopo 

duriii;' 

Observa- 

tion 

Mean 

llulf of tbo 
Observed 

Co-latitudo 

II 


P V V 

•r 

Z o 

VJ 

imio 

of N.l’. U’s 

Dillerenco of 
Zenit 1» Dislaiieea 

by each 
otiser- 

Mean 

Td 

‘S 

is 

V 











vnt ion 







1899 

• 

/ 


9 t m 

/ 

n 

n 

u 

» 



50 

2167 i 2176 Gr. 80 

Feb. 

16 

I 

39 

K, W 

69 *7 34 58 

+ .1 

33*47 

8*05 

8*05 

0*7 ^ 

0* 10 

0 

1 

0 

0 

b 

51 

2183 & 2205 Gr. 80 

Feb. 

15 

7 


E. W 

69 21 8*30 

+ 9 


;-8o 






it >1 it 

II 

16 



\V, E 

8*46 


oc 

6*97 

7*43 

I 'O 

0*32 

0*2704 

52 

2268 & 2273 dr. 80 

Fob. 

1 5 

6 

24 

E. W 

60 26 47 72 

+ 4 


7*67 






it )t n 

- 

16 



\V, E 

47-;« 


21 • 24 

9 02 

8 -.13 

I *0 

0*40 

0* 1600 

53 

2284 & 2293 Gr. 80 

Fob. 

15 

>7 

57 

W, E 

^»9 43 .5b 09 

— 12 

4997 

8*12 






» II )) 

>1 

]6 



E, W 



50*99 

718 

7*65 

1*0 

0*30 

0*0900 

51 

2311 4 2.325 Gr. 80 

Ptfb. 

15 

5 

*7 

E, W 

<>9 52 29-7.1 

— 2J 

*''.‘!3 

8*20 






n »» M 

11 

10 



VV, E 

29*81 


21*27 

8-54 

8-37 

I *0 

0*42 

0-1764 

55 

2332 A. 2370 Gr. 80 

Fob. 

15 

7 


\V, E 1 

69 52 14-17 

— 21 

3 09 

q*o8 

1 





l> tt it 

1) 

16 



E, VV 

14*26 


5*7^> 

K'50 

8-79 

1*0 1 

O ’ 84 

0*7056 

56 

2389 4 2108 Gr. 80 

Feb. 

15 

9 

18 

E, W. 

69 50 26*07 

- 19 

*7*»3 

8*94 



1 

0-6241 


11 *• II 

it 

16 



VV, E 

26*16 

17*62 

8*54 

8*74 

I 0 

0*79 

57 

24S3 4 2450 Gr. 80 

Fob. 

15 

15 


E, W 

<•9 37 4 S ' 3 f ' 

- 6 

37*72 

7*54 



1 





«i 

10 



W, E 

43-37 


36*08 

9*29 

8 42 

1 *0 

0*47 

0*2209 

58 

2490 4 2404 Gr. 80 

Feb. 

15 

2 

30 

W, E 

692451-23 

+ 6 

16*96 

8* 19 

I 

1 





If M If 

>1 

16 



E, W 

S‘-33 


>5*73 

7 06 

1 7*^>3 

1 

I'O 

0*32 

O' 1024 

60 

1327 4 1342 Gr. 80 

Feb. 

19 

I 

56 

E, W 

69 '9 3S-4> 

1 

+ II 

30*81 

6*22 

6* 22 

0*7 * 

»'73 

2*0950 









! 




2 V « 

■ 53*3 


154470 


Summary. 


No. of pairs 59 

No. of observations 124 

Mean differenoc between observations taken E, AV and those taken AV, E = — 0"*81 
Observed Co-latitude (weighted mean) 60^31' 7" -95 ± 0"'018 
Correction for Height above Sea-level 0"*00 

Final Co-latitude 69" 31' 7"- 95 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-liuo (A— G) 


o t >f It 


20 28 62-05 ± 0-048 


20 29 0-68 


8-63 
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149. Daiadhari — Co-latitude 65° 21' + 

Latitude ... 24° 38' Inslrument — Zenith Sector No 1 used as Zenith Telescope 

in. 

Longitude ... 77 42 Mean Height of Barometer 2S-10 

Height ... 1867 feet Mean Temperature G8”-0* 

Cai)tain G P. Lenox Conyngharn, R.E. 
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ASTRONOMICAL LATITUDES. 


149 . Daiadharl— 65 " ai' + 








Positioiifl 






Seconds of 




^■3 

Stare Obeeryed 



Mean of 
ZiMiil-lv 
Distaneee 

of 

Telescope 

chinri*; 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 

Co-Jatitude 

II 


P tin 

13 

a> 0 
£fl 


DifTerence oT 
Zeiiilli Distances 

by each 
obser- 
vation 

Mean 

sc 

V 



1898 

0 

/ 


0 

/ /f 


/ 

// 


II 




16 

411 k 428 Gr. 80 

Nov. 

22 

12 

57 

W, K 

<^5 

1 25 '.VO 

4 - 

20 

1615 

4>*54 






IJ >> 11 

1) 

24 



E, VV 

2S'28 



14*74 

40 02 

40-78 

I 0 

0*36 

0*1296 

17 

431 k 434 Or. 80 

Nov. 

22 

6 

49 

E. W 

65 

16 19-57 

+ 

5 

20*17 

39*74 







II 

24 



W, K 


19*47 



21*76 

41*23 

40-48 

0*7 

0*66 

0*3049 

18 

434 k 467 Gr. 80 

Nov. 

22 

7 

2 

W. E 

65 

29 17-95 


7 

36 ■ 73 

41*22 






» It It 

It 

24 



E. W 


■ 7 '«S 



37*24 

40 0 1 

40*93 

0*7 

0*22 

0*0339 

19 

471 & 508 Gr. 80 

Nov. 

22 

3 

57 

K. W 

6s 

15 3648 

+ 

6 

4-36 

40*84 






1) » )) 

It 

21 



W, E 


36 



307 

39*45 

40-14 

0*7 

1 *00 

0 • 7000 

20 

620 U 471 Gr. 80 

Nov. 

22 

4 

7 

W, K 

65 

ts 45''8 


4 

3‘7S 

4«*43 






it 11 11 

>1 

24 



K, W 


45 09 



4*29 

40*80 

41-12 

0*7 

0*02 

0*0003 

21 

549 & 562 Or. 80 

Nov. 

22 

0 

27 

W, E 

65 

26 0-28 


4 

20*29 

.V 9‘99 






II II ft 

1) 

24 


E, VV 


0-19 



1907 

41-12 

40*55 

0*7 

0-59 

0*2437 

22 

662 & 677 Gr. 80 

Not. 

22 

0 

26 

E, W 

6S 

*5 15*50 


3 

35 * 2 * 

40*20 






>1 If It 

11 

24 



W\ E 


15 * 4 * 



3372 

41*69 

40*99 

0*7 

0*15 

0*0158 

23 

14 k 38 Gr. 80 

Not. 

28 

>3 

46 

E. W 

38 38*08 

... 

16 

5 .V ‘63 

44*45 






11 >1 II 

}> 

25 



W, E 


38' 06 



55*77 

42*29 

43*37 

1*0 

3*23 

4*9729 

2i 

42 k C 5 Or. 80 

Not. 

23 

11 

*5 

W, E 

^5 

0 19*64 

4 

21 

21*09 

40*73 






11 II >1 

11 

25 


E, W 

1 9 60 



20*35 

39*95 






It tl II 


30 



K. VV 


19-50 



21-84 

4»-34 

40-69 





II l> 11 

Dec. 

1 



VV, E 


* 9'47 



21*25 

40*72 

1*3 

0*45 

0*2632 

25 

68 4 75 Gr. 80 

Nov. 

23 

4 

44 

W, E 

<»5 

31 46-02 


JO 

S-6S 

40*37 




0*0961 


It It It 1 

ji 

25 



K, VV 


AS '97 



3 44 

42 53 

4»*45 

1 *0 

0*31 

26 

93 k 113 Gr. 80 

Nov. 

23 

5 

38 

W, E 

65 

19 42-41 

4 

1 

57*53 

39 '94 

39*94 

0*7 

I * 20 

I *0080 

27 

137 k 139 Qr. 80 

Nov. 

23 

I 

48 

E, W 

65 

7 

4 

M 

12*41 

40*66 






If l> M 

)» 

25 



W, E 

28' 20 



I 3 *n 

4**31 

40*99 

0*7 

0*15 

• 

0*0158 

28 

130 k 146 Or. 80 

Nov. 

23 

I 

54 

W, K 

6s 

13 44-40 

4 

7 

56*32 

40*72 






1> »• 11 

It 

25 


E, W 

44 '35 



57*38 

4»*73 

41*22 

0*7 

o*o8 

0*0045 

29 

155 k 179 Gr. 80 

Nov. 

23 

i8 

44 

E, W 

6S 

19 30- 10 

+ 

2 

10*44 

40*54 






11 11 i> 

11 

25 


W. E 

30*04 



9 54 

39*58 

40*06 

1 *0 

1 *08 

1*1664 

80 

630 k 637 Gr. 80 

Nov. 

23 

2 

46 

W, E 

6S 

*5 5*72 


4 

10*82 

41*90 






11 11 i» 

1) 

23 



E, W 

1 


i»f>S 



14*91 

37*73 

39*82 

0*7 

»*32 

1*2197 

31 

G 37 k C 77 Gr. 80 

Not. 

23 

2 

54 

1 

E, W 

65 

34 10-78 


12 

28-80 

41*98 




0*6185 


11 II II 

11 

25 


W, E 

10-73 



28*54 

42*19 

42’* 08 

0*7 

0*94 

82 

696 k 713 Gr. 80 

Nov. 

23 

9 

1 

0 

W, K 

6S 

«s 56-74 

+ 

5 

44 09 

40*83 




0*1936 


II >1 If 

II 

25 



E, W 

56*68 



43 89 

40*57 

40*70 

2*0 

0*44 

83 

749 k 776 Gr. 80 

Nov. 

23 

12 

39 

E, W 

6S 

20 38*51 

•f 

0 

57*97 

36*48 






»i 11 If 

11 

25 


W, E 

38 *48 



62*26 

40*74 

38 ‘ 6 i 

l‘0 

**S 3 

6*4009 
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btari Obserrcd 


Mean of 
/enith 
Distances 


Positions 

of 

T«le8(*o}>e 
dm in^ 
Obserta- 


Mean 

of N. r. D's 


I Half of tlio 
C)b8erxed 
Differ (‘Dce of 
Zonith J^ibtunces , 


Heconda of 
(Jo-lulitude 

by nieli 
obser- Meaw 
vat loll 


783 k 81 C Or 80 


Nov. 23 16 6 


65 10 i6‘ 1 2 +11 2^*01 I 41 13 ! 

16 09 21 i I j 37 20 ! 39 16 


828 k 783 Gr. 80 


Nor. 23 16 12 

25 


65 5 1 1 • 19 +16 29*62 I 40 Hi 

1 1 • 16 25 7 S i 3 (i 94 38*88 


846 k 874 Gr. 80 


Nov. 23 9 5 


65 26 39* «3 I “ 4 ^ 0 * 4 ^ ^0 70 

39**2 55 30 43*82 41 76 


892 k 016 Gr. 80 


Nor 23 7 25 

26 


6 $ *7 44*54 + 3 5; 42*00 

44*54 S 3 38*40 40*25 


927 k 953 Gr. 80 


Nov. 23 o 56 


^‘5 5 34 * 8 ^* 4 - 7*09 4»‘9o 4**90 


136 k 160 Gr 80 


It U J> 


170 k 188 Or. 80 


»♦ >> »* 


222 k 260 Gr. 80 


Nor. 30 6 19 

Doc. 1 


Nor. 30 10 21 

Deo. 1 


Nov. 30 19 58 

Dec, 1 



65 2 41*18 + 18 60*13 4»*3* 


58*95 40 08 40-69 


65 15 7*18 + 6 34*15 4 * 35 

7**3 34*62 41 75 41*54 

65 3 55*36 + 17 45 84 4* 20 

55 33 44*48 39 * 8 » i 40 50 


2 P *= ,55 3 ' 2 Pwy "" 47 6ia6 


Summary. 

No. of pairs 41 

No. of observations 80 

Mean difference between observations taken E, W and those taken W, E = — O"'?! 
Observed Co-latitude (weighted mean) 65° 21' 41" '14 + 0"‘124 

Correction for Height above Sea-level + 0"’07 

Final Co-latrtude 65 “ 2r4r * 2l 

o / // ^ 

= 24 38 18-79 + 0 *21 
= 24 38 17-59 


Astronomical Latitude (A) 
Geodetic Latitude (G) 
Deflection ol plumb-line (A—G) 


+ 1-20 



Serial No. 
of pair 
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ASTRONOMICAL LATITUDES, 


Latitude 

Lorujitude 

Height 


150. D3i\e3^— Co-latitude 67° 40' + 


22° 20' 

82 4 

1622 feet 


Instrument — Zenith Telescope 

in. 

Mean Height of Barometer 28' 14 
Mean Temperature 83"^ 9 


Observer — TAcut. E. A. Tanclv, R.E. 












ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 
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150. Da\QdL— -Co-latitude 40 ' + 








Pt)'‘ it 10118 







Socondfl of 





Stars Observed 

Date 

Mean of 
Zrnith 
Distutices 

of 

Telrnoopo 


Mean 

Half of tlie 
Obst'ivcd 

Cu-lalitudo 

II 


Pet) 

*c 

Hj o 

CO 

dunn^r 

tioii 

of N.J 

D'fl 

DifTcn iu*t* of 
Zeuitli i>istarict‘S 

by each 
obniM - 

IMean 

Weigh 















\atu>n 







1900 

• 



0 






// 

u‘ 




14 

2020 4 , 2003 Gr 80 

Mar 

15 

i6 

26 

K, W 

67 

34 

40 20 

+ 

5 

49 4 t 

29*61 






}♦ »* l> 

i» 

16 



W. 1 C 



40 09 



48 40 

2 8 49 






20 -i 8 & 2063 Gr 80 

M 

15 

i6 

31 

K. W 


29 

.10 ‘So 


10 

59 

29*48 






11 If 11 

tP 

16 



W, K 



30*79 



57 *4 

27 93 

28 '88 

I’S 

0 81 

0*9842 

15 

2.110 4 2411 Gr. 80 

Mar. 

17 

4 

32 

E, W 

67 

29 

7*28 

-f 

II 

22*53 

29*81 

29*81 

0*5 

0* 12 

0*0072 

16 

2437 & 2145 Gr. 80 

Mar. 

17 

4 

5 

K. VV 

67 

28 

2;-92 

4 - 

f2 

4*10 

^0*22 






fl t> 11 

>1 

18 



W, K 


25*88 



4 93 

30*8) 

30*52 

1 *0 

0*83 

0*6889 

17 

2151 Sl 2490 Gr. 80 

Mar. 

17 

4 

9 

E, W 

6? 

45 

ir86 


5 

44*66 

79 20 






JJ 


18 



W, IC 


* 1 S3 


44 

29 02 






2482 4 2190 Gr. 80 


17 

4 

.12 

K. \V 


22 

2t» 56 

+ 

18 

2 78 

29*34 






M >1 » 

i» 

IS 


\\\ E 



it* b 



2 • 96 

29 49 

29 27 

^*5 

0*41 

0*2646 

18 

2360 4 2556 Gr. 80 

Mar. 

18 

8 

26 

W, E 

67 

j8 

39-96 

+ 

21 

SO 58 

30*54 

30 ’54 

0 5 

0 85 

0-3613 

19 

2508 4 2585 Gr. 80 

Mar 

17 

20 

*4 

W, E 

67 

34 

53 'SQ 

+ 

5 

34 69 

28*28 


« 




M 11 

)i 

18 


1 

K, W 


5.1 56 



36 0^ 

29*61 



( 



2585 ifc 2624 Gr 80 

)) 

17 

20 

38 ^ 

E, W 


59 

23 06 


18 

54*^4 

28 ^2 1 







i» 

18 


i 

W, E 


23*03 



53*66 

* 9’57 

i 8 ' 9 S 

'*5 

0*74 

0*8314 

20 

2631 & 2650 Gr. 80 

Mar. 

17 

1 1 

42 

W, E 

67 

58 

58 61 

... 

18 

28 63 

1 

29*98 






»» n »> 


18 



E, W 



5 H' 6 i 



29*2*7 

29*34 

29 66 

I -o 

0*03 

0*0009 

21 

2683 & 2740 Gr. 80 

Mur. 

17 

iS 

*3 

E, W ' 

6r 

34 

1-40 


6 

3806 

29*46 





1 

1 

M D 


18 



W, K 






27 99 

29*37 

29*42 

l *0 

0*27 

0*0729 

1 

22 

1685 & 1690 Gr. 80 

Mar. 

16 

*5 

5 

W, E 

67 

$2 

10*15 


II 

40*28 

29*87 






>1 »1 M 

>1 

16 



K, \Y 


10*07 



39*40 

30 67 






1690 & 1708 Or. 80 


15 

>4 

53 

K, W 


39 

36 91 

4- 

0 

53 03 

29 93 






1708 Sc 1709 Gr. 80 


16 

U 

42 

E, W 


50 

50*68 


10 

20*41 

30*27 

30*19 

»*5 

0*50 

0*3750 















2P - 

! 

= 23*0 

5 Prr: 

-5*3984 


Summary. 

No. of pairs 22 

No. of observations 54 . , 

Mean difference between observations taken E, W and those taken W, E = -f 
Observed Co-latitude (weighted mean) 67° 40' 29" •GO + 0"‘071 


Correction for Height above Sea-level 


o"-or> 

Final Co-latitude 

67° 40' 29" -76 

Astronomical Latitude (A) 

0 

= 22 

f 

19 

ff 

30-25 

Geodetic Latitude (G) 

« 22 

19 

33-62 

Deflection of plumb-line (A—G) 


— 

3-37 




Serial Xo. 
of pair 
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ASTEGNOMICAL LATITUDES. 


151. Danapa— 74 ® 3 ' 4- 

latitude ... 15® 56' Instrument — Zenith Telescope 

Longitude ,,, 80 0 Mean Height of Barometer 

Height ... 150 feet Mean Temperature 

Observer — Lieut. G. P. Lenox Conyngham, R.E, 


m. 

2982 

76®-6 








Positions 





SecoTids of 

Pm 



aerial ino 
of pair 

Stars Obserred 

Date 

Moan of 
Zenith 
Distances 

of 

Telescope 

during 

Ohserva- 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difforenee of 
Zuntth Distaiujcs 

€o-la 

by each 
obser- 

titude 

Mean 

II 

to 

V 

P » V 







tion 





vatioii 







1891 

. o 

/ 


• 

/ m 


m 

9 

M 




1 

716 Or. 72 4 1272 Gr. 80 

Mar. 

2.'l 

4 


K. W 

73 

44 '-S? 

+ 19 

57-66 

59*5 






>* H )» II 

II 

24 



W. E 

1-^4 


58*62 

60 • 5 






II II II II 

II 

27 



E, W 


1-76 


h-8; 

5 g 6 






• 1 II II II 

11 

28 



W, K 


*•73 


58-06 

59 -8 

59*9 

0-9 

0*4 

0-14 

a 

1272 4 1279 Or. 80 

Mur. 

23 

4 

i 3 

W, K 

7.1 

49 Is Si 

+ M 

44**3 

60-0 






II >1 II 

II 

24 



E. W 

1 5 • 8o 


44 95 

6o-8 






II II >1 

II 

27 



W, K 


iS ‘72 


44 40 

60 ‘ 1 

60 s 





l> 11 II 

II 

28 



E, W 


* 5^9 


45 ‘ .H 

61 *0 

0*9 

0*2 

0*04 

3 

1313 Gr. 80 4 758 Gr. 72 

Mar. 

23 

lO 

'7 

W, R 

74 

13 . 14-07 

- 9 

33*92 

60*2 






>1 II II II 

II 

24 


E, W 

34-04 


3 .V 59 

60-5 






II 14 M II 


27 



W, K 


33*95 


.=13*84 

60 • I 

60*3 





11 l> II II 

II 

28 



K, W 


33-92 


33 '43 

60-5 

1*3 

0*0 

0*00 

4 

7C4 Gr. 72 4 1349 Gr. 80 

Mar. 

2.3 

4 

34 

E. W 

74 

*3 50 ’K* 

- 1 ^ 

50-78 

59*7 






II II II II 

II 

24 



W, K 


50 49 


49 86 

60-6 






II II II II 

11 

27 



E, W 


50*39 


50 * 5 * 

.^ 9‘9 






II II II II 

II 

28 



W, K 


50-^6 


50' 10 

60 3 

60 • 1 

1*3 

O’ 2 

10 

0 

b 

5 

1359 & 13G2 Gr. 80 

Mar. 

23 

S3 

3* 

W, E 

73 

58 11-66 

+ $ 

48 * 5 * 

60 ' 2 






11 11 1) 


24 

E, W 

1 1 -61 


48 66 

60 • 3 






II 11 II 

n. 

27 



W. R 


11*52 


49 ' 63 

61 - 2 






II II II 

II 

28 



B. W 


11*49 


48 38 

59 8 

60-3 

0*9 

0-0 

0*00 

G 

1363 4 1370 Gr. 80 

Mar. 

23 

*3 

38 

E. W 

73 

S 4 98 Ml 

+ 9 

21 -61 

.59 '9 



i 



II II II 

ft 

24 



W, E 

38 • 28 


21-89 

Oo- 2 






II II II 

It 

27 



E, W 


38-18 


22 07 

60 ' 3 






II •» II 

H 

26 



W, B 


38-14 


22*37 

60-5 

60*2 

0*9 

0*1 

0*01 

7 

1383 k 14Q2 Or. 80 

Mar, 

23 

6 

13 

W, R 

74 

*7 25-63 

“ M 

24 * 7 .'; 

60 *9 






II II II 

II 

24 



E, W 

25-59 

25*29 

60- \ 






II !♦ II 

ji 

27 



W, E 


25*49 


24*66 

6o*8 






1* II II 

II 

28 



E, W 


25-46 


25-01 

60-5 

60*6 

‘*3 

0-3 

O l^ 

8 

1413 & 1428 Gr. 80 

Mar. 

23 

1 

25 

E, W 

74 

0 42-99 

+ 3 

*8*,15 

6r *3 






>» II II 

It 

24 


W, R 

42*95 


18-44 

6i*4 




♦ 


” II i» 

11 

27 



1 E. W 


42 - 83 . 


28-75 

61. -6 






»» 11 II 

II 

28 



W, E 


42*79 


19*30 

62* I 

61 *6 

**,1 

»*3 

2*20 

9* 

1434 k 14C6 Gt. 80 

Mar. 

23 

3 

‘ 4 » 

W, E 

74 

*3 59*24 

- 9 

58^*34 

60 *9 






II M 

II 

24 



K, W 


59*20 


58*39 

60*8 






II II 1) 

II 

27 



W, R 


59*07 


58 -.14 

6o* 7 






»• » l» 

11 

28 



E, W 


59*03 


58*28 

60-8. 

60*8 

0*9 

0-5 

0-23 


1466 k U70 Gr. 80 

Mar. 

2a 

% 

4 ^ 

B, W 

74 

11 13*34 

- 2 

* 2*96 

60, 3 

• 





»♦ II 11 

II 

24 


W, E 

13*19 


11*96 

61 - 2 






M II II 

II 

27 



1 E, W 


13*06 


I.V03 

60-0 





II u. 

» II l> 

» 

28 



1 W,B. 


» 3 ’ 03 . 


12*32 

6<»-7, 

60*6 

0*9 

0*3 

0*08 


o*o8 
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Danapa— Co-latitude 74 ° s' + 


Stars Observed 


Mt'ftn of 
Zoilltll 

])isluuceH 


Positions 

ol 

rdrsoapo 
d until!; 
Ohsoi \ a* 
lion 


Mean 

of N. P D’« 


ifulf of f}io 
Obsoi \t’d 

of 

Ztinilii Dislancos 


Sffonds of 
Co-Iutil lido 


1470 & 1476 Gr. 80 


1482 Sc 1500 Gn 80 


1508 & 1540 Gr 80 


1550 Sc 1565 Qr 80 


1565 & 16C7 Gr. 80 


1577 k 1581 Gr. 80 


1582 & ISSa.Gr, 80 


1617 & 1628 Gr. 80 


9S3 & 96? Gr. 72 


)1 

0 

/ 


1 

0 / M 

1 

j 



i 

1 

! - 

22 

3 

I 

W, E 

74 28 5 07 


24 

3 99 

1 611 

24 



K, VV 

5 01 



4 11 * 

! 60-9 

27 



W, K 

4 *)0 



3 * 

1 61 4 

28 



p; \y 

4 - 8.5 

1 


4 .V8 

1 60 5 

20 

0 

8 

K W 

74 7 22 86 


3 

22*47 

60 4 

24 



W, R 

22 Hi 



22 20 

60 6 

27 



K. VV 

2 2 • 6 7 



2 2 »9 

60 5 

28 



W. K 

22*62 



21 67 

61 0 

23 

12 

47 

1 w, 

74 26 50*58 


22 

49 74 

60*8 

24 

1 

1 


v\ w 

50 5.1 



4 ‘» 49 

i f) 1 0 

27 



W» PI 

50 40 



49 80 

1 60 6 

28 



K, VV 

50*3.5 

1 


50 14 

60* 2 

23 

1 18 

35 

E, W 

73 43 * * - ^0 

1 4 - 

20 

47- VV 

58*6 

24 



W, E 

11*2,' 

1 


48 ,6 

60 0 

27 



P), w 

11 10 



48 

4 

28 



VV, E 

11 05 



49 54 

60 6 

23 

18 

>3 

W, R 

74 4 44-70 


0 

4 .V 48 

59 V 

2t 



R W 

44 74 



49 15 

58 6 

27 



W, 11 

44 59 



4 V 'i 9 

;<> 0 

28 

i 


R, VV 

44 55 



45 ‘ 3 « 

59 2 

23 

1 

21 

10 

K W 

74 16 25*92 


12 

2V 85 

' 60 I 

24 



VV. K 

87 



24 <M 

! 61 0 

27 1 



E, VV 

25 71 ! 



26*01 

1 50*7 

2H 



VV^ E 

25 68 



25 70 

0 

0 

0 

23 

1 

2 

W, B 

74 6 15 83 


2 

iV -56 

1 ^ 0*3 

24 



K, VV 

'.S 77 



1 5 * 2 2 

1 60 6 

27 



VV, E 

15*61 



14 46 

612 

28 



K, W 

*5-55 



14 86 

60*7 

23 - 

10 

38 

R, VV 

74 *3 VI ’ 3 * 


9 

30- OV 

60*4 

24 



VV, E 

31*26 



.VO 26 

6 1 0 

27 



E, VV 

.31-10 



,>0 4 V 

60 6 

28 



W, E 

3»'05 



29 ij8 

61 * I 

23 1 

6 

7 

VV, 11 

74 25 5 ; *74 


21 

56’»5 

59 6 

24 1 



E. VV 




5 .V 71 

60 0 

27 



VV, E 

55 5^ 



54 98 

60 5 

28 



K, VV 

55 46 



55-18 

60 * 2 

23 

16 

9 

E, W 

73 4* 23*.S9 

+ 

22 

36*11 

59*7 

24 



VV. 1 C 

2.1 .54 



.VV87 

59*4 

27 



E, W. 

2,1 ,V7 



3V ^7 

58 7 

28 



VV, E 

23-31 



.^6 08 

60 0 

23 

2 

12 

R, W 

73 54 46 01 

+ 

9 

13*12 

5 ^* 2 

24 



VV. B 

45-98 



14 41 

60 4 

27 



E. W 

45 80 



14*36 

Oo * 2 

28 



VV, E 

45*74 



14 5 » 

60*3 

23 

>9 

it 

W, R 

73 49 4-36 

4 - 

14 

56*37 

60*7 

24 



E, W 

4.-30 



5 S-«v 

60 1 

27 



W, R 

4*12 



55 *<>9 

59'8 

26 



E, W 

4 06 



56*05 

6 o* 1 


00 06 
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ASTRONOMICAL LATITUDES. 


151. DsindipOi— Co-latitude 74 ° 3 ' + 


Positions 







Moan of 

of 


Stars Observed 

Onto 

/.cnit Ji 

J cic.sfope 

*jr **- 
£ 0 

VJ 





Distances 

ilurin" 

Ob.n^rva- 






1 


iioii 




1 1891 

O 

/ 



1717 Or. 80&1011 Gr. 72 

Mar. 

23 

1 1 

59 

K, W 


M 1 . 

ft f« 

tt 

24 


W, K 


»♦ 

tt « 

„ 

27 



p; vv 


1 * 

It >t 

It 

28 



VV,E 

24 

1727 4 

1733 Gr. 80 

Mar. 

23 

12 

45 

W, K 


Si 

It ti 

19 

24 


K. W 


}> 

>1 tf 

ts 

27 



W, E 


}» 

»> tt 


28 



K, VV" 

25 

1746 & 

1769 Gr. 80 

Mar. 

23 

9 

20 

E. W 


«* 

)i ft 

ti 

24 



W, E 


tt 

It t» 

„ 

27 



E, W 


*1 

tt tt 

It 

28 



W, E 

2G 

1769 & 

1794 Gr. 80 

Mar. 

23 

7 

S3 

W, E 


.. 

tt St 

It 

24 


K, W 


>» 

It tt 

}t 

27 



W, E 


!♦ 

11 M 

It 

28 



K. W 

27 

1926 & 1941 Gr, 80 

Mar. 

25 

II 

45 

W, B 


»» 

tt t| 

tt 

29 


B, 

28 

1977 A 

1985 Gr. 80 

Mar. 

25 

5 

n 

K, W 


tt 

tt tt 

ft 

29 



W, E 

29 

1996 k 2003 Or. 80 

Har. 

26 

12 

o 

W, E 


It 

It It 

tt 

29 



K. W 

10 

2005 k 

2017 Gr. 80 

Mar. 

25 

12 

5 

E, W 


tt 

tt It 


30 



W, E 

31 

2039 k 

2060 Gr. 80 

Mar. 

25 

5 

5* 

W, K 


91 

tt t« 

ft 

26 


E. W 


tt 

tt It 

99 

29 



VV, E 


ft 

it^ It 

1» 

30 



E, W 

32 

2007 k 2107 Or. 80 

Mar. 

25 

21 

43 

E, W 


tt 

** It 

It 

26 


AV, K 


tt 

99 

It 

29 



E, VV 


'* 

t* tt 

It 

30 



VV, E 

33 

2129 * 2173 Gr. 80 

Mar. 

25 

11 

59 

W, E 


}) 

’> St 

*9 

26 


E, W 


» 

J» tt 


29 



W, E 


tt 

»’ It 

99 

30 



B, VV 

84 

2243 A 

2250 Gr. 80 

Mar. 

25 

22 

3<> 

W, B 


” 

>' tt 

tt 

26 


E, W 


tt 

It tt 

tt 

29 



VV, K 


If 

» It 

It 

3u 



E, W 


Mean 

ofK. 1\ D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

fieconcle of 
Co-latitudo 

II 


Tvv 

by each 
obser- 
vation 

Mean 

*5 

O t tt 


/ 

tt 

tt 

tt 




73 £2 40-00 

+ 

1 1 

20-06 

60-0 





3 ‘ro 3 



20- 1 r 

60 0 





30-75 



*9-83 

59 *.^ 





39 <*8 



2101 

60*7 

0 

b 

to 

*•3 

0*3 

0-12 

74 tt 44 - 2.1 

fP* 

7 

44-38 

60*0 





44 * « 7 



44 01 

60- 2 





43*99 



4.^ 6 1 

60 4 





43 93 



43-36 

60 6 

60-3 

>*3 

0*0 

0-00 

73 59 30 * ^*7 

+ 

4 

28-47 

.^ 9 *J 





30 * 60 



29 72 

60 ' 3 





30-4* 



39 ■ ' s 

39-6 





30-35 



3 o* 3 i 

60-7 

59-9 

>3 

0*4 

0-21 

74 II 37 -'i 


7 

38-16 

.^ 8*9 





37*04 



40-07 

57*0 





38 84 



.16-45 

60 • 4 





36- ;8 



36 -66 

60 • I 

59*1 

*3 

1*2 

1-87 

74 19 37-11 


»5 

.17-8.1 

59 ’ 3 





36-84 



38-08 

58-8 

59*0 

X -0 

>3 

1 ‘60 

73 45 *0 09 

4 

18 

.50-54 

60 -6 





9*79 



50-98 

60 -8 

6o*7 

I *0 

0*4 

0*16 

73 50 4 * *58 

•f 

>3 

18-96 

60-5 





4 * *30 



19- 21 

60*5 

60 '5 

l -O 

0-2 

0*04 

73 56 24*18 

+ 

7 

3.«;*8i 

60 * 0 





23*83 



36*63 

6o*5 

6o*3 

I *0 

0*0 

000 

74 8 10*36 


4 

9*62 

60 *7 





10-29 



10- 26 

60-0 





10*07 



9-29 

60 -8 





10*00 



905 

61 0 

6o*6 

>'3 

0*3 

0*12 

73 58 41*77 

+ 

5 

18*42 

60* 2 





41-71 



« 8*45 

60* 2 





4 * 



19-09 

60 -6 




. 

41*45 



19*62 

61*1 

6o*s 

>’3 

0*2 

0*05 







/»■« 



73 39*99 

+ 

7 

20*92 

6o*9 


A 



39*92 



20 • 46 

60 *4 



r''' " 


39 * 7 » 



20 88 

60*6 



F. ■ " 


39-65 



ai*05 

6o*7 

60*7 

»*3 

,5** 

0*4 

0*31 

73 48 56*89 

+ 


4*45 

61*3 





aS 6 * 8.4 



4 * 3 * 

61*1 





56-64 



4 * 14 

6o-8. 





56*58 



4*08 

60-7 

61*0 

«‘3 

0*7 

0*64 



Senal No. 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 


(213) 


151. Danapa—Co-/af/Yw(/e 74 ° 3 ' + 


Senal No. 
of pair 

’ 

Stars Observed 

Date 

Moan of 
Zemfh 
Distances 

Positions 

of 

Teloscope 

during 

Observa- 

tion 

Moan 

of N.r. G’e 

Half of the 
Observed 
DilTerence of 
Zenith Dist-ances 

Secoi 

Co-la 

by each 
obser- 
vation 

ids of 
titude 

Mean 

Weight = P 

V 

P r tl 



1891 

o 

/ 


0 / // 


/ 

1 

1 

n 

It 

// 




85 

2270 * 2303 Gr. 80 

Mar. 

25 

3 

43 

E, W 

74 9 40 51 

- 

5 

40-17 

60-4 






n tp it 

If 

2<) 



W, E 

40-45 



.56 74 

60 • 7 






»> »» »i • 

If 

2!) 



E. W 

40 26 



40 54 

59 7 






)) II II 

11 

30 



W, E 

40*20 



40* 28 

59’9 

60 *2 

'•3 

0*1 

0*01 

86 

1862 Or. 72 dc 2327 Or. 80 

Mar. 

25 

24 

27 

W, E 

73 38 8*60 

4- 

25 

5**73 

60* ^ 






II If ti 

If 

2(5 



E, W 

8 54 



50*60 

59-1 






II II )( f) 

If 

2y 



W, E 

8*36 



s » * 50 

59 9 






II II 11 !• 

If 

30 



E, W 

8*30 



5 ' -63 

59*9 

59-8 

0*9 

0‘S 

0*23 

87 

2352 &, 2357 Or. 80 

Mar. 

25 

13 

42 

E, W 

74 7 47'74 


3 

47*55 

I 

60 * 2 








2(5 



W, E 

47*68 



47*06 

60 ‘6 






11 II )• 


20 



E, W 

47*50 



46-71 

60 8 






11 11 11 

If 

30 



W, E 

47 45 


• 

47*53 

59*9 

60*4 

0*9 

0*1 

0*01 

38 

2367 Or. 80 & 1371 Gr .72 

Mar. 

25 

*3 

54 

W, E 

73 S 4 30 •91 

+ 

9 

30*40 

61 ’3 






11 11 If 11 

„ 

26 



E, W 

.10 87 



29*53 

60 4 






11 If If II 


29 



W, K 

30 O 9 



50 00 

60 






• I ft II If 

n 

30 



E, W 

30 63 



29-56 

60 • 2 

60*7 

0*9 

0*4 

0*14 

89 

1371 Gr. 72 k 2387 Gr. 80 

Mar. 

25 

*3 

S 3 

E, W 

73 S 3 < 3 '59 


10 

47*11 

60 * 7 






11 11 11 II 

„ 

2(5 



W, E 

M 53 



48 -i,S 

61-7 






11 11 If 1 ) 


20 



E, W 

1.1*35 



47 42 

60 8 






II II II If 

11 

30 



W, E 

13*29 



47*35 

60 *6 

60 *9 

0*9 

0*6 

0*32 

40 

2^1 k 2 U 3 Gr. 80 

Mar. 

25 

o 

*9 

R, W 

73 56 2*37 

+ 

7 

57‘.5f 

50*9 






II 11 If 

tl 

20 1 



W, E 

2 3 * 



57*15 

59 '5 






II ff If 


29 



K, W 

2 14 



58-81 

60-9 



1 



II 11 II 1 

ff 

SO 



W, E 

2 *08 



58*20 

60-3 

60 * I j 

«*3 

0* 2 

0*05 

41 

2451 k 2453 Gr. 80 

Mar. 

25 

10 

48 

W, E 

74 23 58 *.17 

mm 

*9 

58-57 

59-8 

i 

i 





fl If fl 

If 

2(5 



K. W 

58*3* 



58-13 

60 2 






ff ff If 

ff 

29 



W, E 

5«*»5 



57-56 

60 6 






ff ff ff 

ff 

30 



E, W 

58*10 

1 



57-74 

i 

60 ’4 

60*2 

0*9 

1 

O* I 

0*01 

42 

2453 k 2482 Gr. 80 

Mar. 

25 

11 

12 

E. W 

74 0 14*06 

•f 

3 

45*79 

59 8 


u 




If II If 

ft 

20 



W, K 

14*01 



45 61 1 

.59 6 1 






If II If 

ft 

29 



E, W 

> 3*85 



46*20 

60 0 






fl 11 If 

l» 

30 



W, E 

1 

i3*bo 



47*31 

6i * 1 

60*1 

0*9 

0*2 

1 0*04 

48 

2482 k 2487 Or. 80 

Mar. 

25 

II 

M 

W, E 

74 2 26*31 

•f 

1 

.14*49 

60*8 




! 


If fl ff 

fl 

26 



K, W 

26' 25 



34 *3 

60 *4 






II II ft 

If 

29 



W, E 

26*09 



33-96 

6o* 1 






n ft ft 

If 

80 



E, W 

26*04 



34-74 

60*8 

6o*s 

0*9 

0*2 

0*04 

44 

2SU k 2586 Gr. 80 

Mar. 

25 

to 

38 

E. W 

73 49 58*72 


*4 

i*ii 

i 9-8 






fl ft ff 

If 

26 



W, E 

58-67 



0*91 

.59 6 






1 If If fl 


29 



E. W 

58-53 



1 '8i 

60 *3 






II If fl 

i 

i 

If 

80 



W, E 

j 

58-48 



219 

60*7 

60*1 

i *3 

O’S 

0*05 


0*05 


W eight 



ASTEONOMICAL LATITUDES, 


(S14> 


151. D3Lr\Si.^3L— Co-latitude 74® 3' 4- 



Stars Ohsorvccl 

Dato 

l^foan of 
Zonitli 
Distances 

Positions 

of 

'l'(>le.ncope 

Mean 

HhIF of the 
Observed 

Seconds of 
Co-iutitnde 

II 


P c r 

. S ^ 

^ 0 

03 

tiiirin^ 

Observa- 

tion 

of N. P. D’a 

DiJTorence of 
Zenith Distances 

by each 
eb.'^er- 
\?ation 

Moan 

Weigh 

V 



1 1801 

0 / 


O / // 

' 

// 





45 

2313 & 2650 Gr. 80 

M M H 

I* tJ 

u n ») 

Mar. 25 

M 20 

20 

„ ^50 

J4 

W, E 

E, \V 

W, 10 

E, W 

73 47 > 9*44 ! 
* 9\^9 1 
nr 2 4 
19 19 

+ l6 41 61 

40 37 

42 34 j 

41*25 ! 

61 • T 
5 , 9*8 
(j 1 • f» 
0o'4 

60 7 

1*3 

! 

0*4 

0*21 









2 P = 

= 50-9 

2 Vuv = 1,3 '21 


Summary.. 

No. of pairs 45 

No. of observations 17^ 

Mean difference between observations taken W and tliose taken W, E = — (^^'*32^ 
Observed Co-latitudc (weighted mean) 74^ 3' 60'^* 31 + O''* -052 

Correction for Height above Sea-level 0" • 00 

Final Co-latitude 74" 3' 60"'31 

O / H M 

Astronomical Latitude (A) = 15 55 59' 69 + 0 052t 

Geodetic Latitude (G) = 15 56 O ' 14 

Dcdcctioa o£ plum.b'lin.e (At'G) 


0-i5» 





Serial No. 
ot pair 


ABSTRACTS AND StTMMARIEB OF OBSERVATIONS AND RESULTS, 


(215> 


152. Dargawa— Co-/af/fi/<ye 65 ° 22 ' + 

Latitude ... 21° ,‘57’ Instrnnivut — Zciiiih Telescope 

. in. 

Lont/dude ... 79 1 Mcati H.iffht of Barometer 28-90 

Height ... 1152 feet Mean Temjh'^raiiire Cl°‘8* 

Observer — Lieut. XL M. Cowie, U K. 


Stars Observed 


i l\»8itiona 
Mrun of ' M, , 

Z.n.ll, I I---” "•■’P" 



1 Ubsona- 
tiun 


Mean 

ofN r. D h 


I IJnlf of llio 

i)incii‘»ic*‘ of 

I Zenith i)ii*tance8 


of 

Co-I.it itude 

hr eai’li 

t.h-n- Mean 
Mil ion 


73 k 81 Newcomb Jan 18 3 52 

1)7 k 108 Newcomb Jan. 18 16 8 

0 11 ij If 

If II i» II 

II ♦! II II 


102 k lOS Newcomb Jun 18 

n II II n 10 

” " « " 

II M If 11 "•' 


118 & 121 Newcomb Jan. 18 

H „ ,1 I, 10 

♦I II II II 21* 

II II II II *3 

II II II I. 


131 Nowe. & 332 Gr 80 


15 4J ^ 

K, W 
W, K 
Ji, W 


23*92 

- 1441*05 

4^-8; 

13*16 

+ 10 29* ^3 

41 49 

M M 

20 K6 

4' O') 

13 to 

2S ^0 

4 1 So 

13*53 

*9*44 

42^ 96 

1; 4.S 

- M 32-77 

42 7» 

15 ^ ^ 

■J2 l‘> 

43 J’ 

15 62 

33 

41 1)9 

15 «3 

32 7S 

43*05 

42 «; 

+ 5 SO •iS 

43*42 

43 n4 

S 0 '<i 7 1 

' 4’ 9» 

4? 

50 71 

1 42 72 

43 3! 

;8'64 , 

1 4«*b=; 

43 38 

S«*7S 

42 03 

32*n 

+ 22 10*24 

42’3.‘> 

33 17 

'<05 1 

44 22 

32 331 

10 72 1 

1 43 4 S 

32 4 * 1 

9 04 1 

1 4 ^ 45 



I 00203 


0*23 I 00794 


839 & 853 Gr 80 


868 & 873 Gr. 80 


Jnn. 18 

I, l‘J 


1:61 k 171 Nowcomb Jan. 18 

If f» >1 „ 19 

II If II 19 20 

ji II If It 23 

II II II II 24 

II II H ft 25 

II If II II 27 


65 31 26’ 25 
26/ 30 
2^1 *36 
2 b 5^ 
2 f» 5,n 
26 76 


65 40 7-01 
7 06 


6$ 34 Si'»0 
Ji-'H 
S' 9« 
S» " 
52*16 
52*20 
5i*30 


8 4 r 
43 - 7 ; 
43*43 
4 > * 3 7 
43 7S 
4.3 30 


17 ^4'3‘i 

24 7(1 

2.r32 
25*66 
24 5O 


! 43 87 

j ^.1 5 ? 

' 4? 94 

I 4<-if' 
i 42 «4 
I 43 4<' 



O'SO 0-3750 


0*28 I 0 * 1176 ' 


0*41 ' 0*1681 



(216) 


ASTRONOMICAL LATITUDES. 


152. Dargawa — Co-latitude 65 ° aa' 4- 


Serial No. 
of pair 

Stare Obserred 

Date 

Mean of 
Zotiifch 
Distancee 

Foeifcione 

of 

Telescope 

during 

Observa- 

tion 

Mt'an 

of N.P. D'e 

Half of the 
Observed 
Difforence of 
Zenith Distances 

Seconds of 
Co-latitude 

04 

'S 

0 

P V V 

by each 
obser- 
vation 

Mean 




1903 

• 



• 

/ tt 


t 

tt 

// 

// 




9 

ICl k 178 Newcomb 

Jan. 

18 

3 

40 

W, E 

65 

47 5267 

— 

25 

9*20 

4 . 1*47 







ft 

tt 

19 



E, W 


52*72 



9*^<3 

42*89 







tt 

It 

20 



W, E 


52*76 



9*24 

4 .r 52 







tt 

>1 

23 



E, W 


52*90 



9*86 

43 '04 







tt 

It 

24 



W, E 


52*94 



10*24 

42*70 






11 It 

it 

tl 

25 



K, W 


52*97 



10*20 

42’77 






tt it 

tt 

It 

27 



W,E 


53*07 



10-77 

42-30 

42*95 

1 *0 

0*33 

0* 1024 

10 

471 Or, 80 & 203 Newc. 

Jan. 

18 

4 

1 

W, E 

6S 

18 I4-J4 

+ 

4 

28-88 

43*12 






)> )1 

ti It 

tt 

19 



E, W 


14*27 



28 * 64 

42-91 






tl >t 

ft »» 

tt 

20 



W, K 


* 4*30 



28*67 

42-97 







tt it 

tt 

24 



K. W 


14 * 4 * 



29*04 

43*45 






t| 11 

tt it 

tt 

26 



K. W 


14*44 



28*31 

42-75 






t» ft 

tt It 

M 

27 



W, E 


14 * 5 » 



2778 

42-29 






>f II 

tl It 

tl 

38 



E, W 


14*55 



28 • 26 

42-81 

41-89 

I *0 

0*26 

0-0676 

11 

471 Or. 80 ^ 209 Newc. 

Jan. 

18 

3 

57 

W, R 

6S 

«4 5 >‘ 9 « 

+ 

7 

50-87 

4 f 8 s 






>1 tt 

tt It 

It 

19 



E, W 


52*01 



50*51 

42*52 






tf tt 

tt i> 

It 

20 



W, E 


52*03 



50*89 

42*92 






tt II 

II 1 ) 

tt 

24 



E, W 


5214 



50^82 

42-96 






It If 

II >1 

It 

26 



E, W 


52*17 



50*70 

42 87 






It tt 

tt tt 

ft 

27 



W, K 


52*23 



So-27 

42*50 






ti It 

ft It 

ft 

28 



K, W 


52*27 



50-46 

4 * • 7.1 

42-77 

1 *0 

o*J 4 

0-0196 

12 

214 k 221 

Newcomb 

Jan. 

18 

34 

4 * 

E, W 

6S 

5 .f 76 


*7 

10*33 

42*09 






tt tt 

It 

It 

19 



W, K 


31*77 



11*23 

43*00 






It tt 

tl 

II 

20 



K, W 


31-78 



Jo *57 

42*35 

• 





it tt 

It 

tt 

23 



W, B 


31 *80 



10*71 

42-51 






II ti 

It 

It 

24 



K, W 


31*82 



10*41 

42*23 






H It 

If 

II 

27 



W, B 


31*86 



11*12 

42*98 






It tt 

It 

tl 

28 



W, B 


3I’68 



10*07 

4 «- 9 S 

42*42 

1*6 

0*21 

0*0706 

13 

229 k 236 Newcomb 

Jan. 

18 

0 

37 

W, B 


3 S 1687 


11 

33*56 

43*31 






ti tt 

tt 

tl 

19 



E. W 


I6 88 



34*87 

42*01 






tt ti 

It 

tt 

20 



W, E 


i6*8g 



.=? 4*24 

42*65 






If If 

ti 

ti 

23 



E, W 


16*93 



34*93 

42*00 






ft it 

It 

ft 

24 



W, B 


'6 95 



34*26 

42 69 






n it 

if 

ft 

27 



E, W 


•r-o. 



. 14*35 

42*67 






it tt 

It 

It 

28 



E, W 


I7‘o6 



34*55 

4 * 5 * 


1*0 

0*04 

0*0016 

14 

229 k 238 Newcomb 

Jan. 

18 

0 

37 

W, B 

6s 3 S »i'6i 


13 

.19 

43*23 






ti ft 

tt 

It 

19 

. 


E, W 


22 63 



40*85 

41*78 






t» II 

It 

tt 




W, B 


22*64 



39*69 

42*95 


I 




it ti 

tt 

It 

23 



B, W 


22*68 



40-83 

41*85 




i 


tt It 

It 

tt 

24 



W, K 


22*70 



40*19 

42*51 


1 


1 


It It 

It 

II 

27 

[ 


W 


12*76 



40*73 

42*03 


1 




It It 

If 

It 

28 



B, W 


23*79 



40*04 

42*75 

43*50 

1*0 

013 

0*0169 

15 

749 & 776 Qt. 80 

Jan. 

18 

12 

40 

B. W 


30 20*64 

•t* 

t 

31*17 

42-81 






tt tt 

It 

tt 

19 



W, B 


20*63 



22*15 

42*87 






It ft 

tt 

it 

20 



E, W 


20*6i 



22*75 

43*36 






II It 

It 

It 

21 



W, E 


20'6| 



31 '84 

42*45 






ft tt 

ti 

it 

22 



W, B 


10*59 



21*74 

42-33 






tt tt 

It 

tt 

23 



E, W 


30*58 



21 *68 

42*26 






It It 

tt 

It 

24 



B, W 


20*58 



31 ‘60 

43-18 






It It 

It 

tt 

25 



W, B 


30*57 



33*05 

42*63 






It It 

tt 

It 

27 



W, B 


10*57 



11 55 

43*12 

4 * -79 


©•i6 

u. 

0*0435 

16 

805 k 313 Newcomb 

Jan. 

18 

*9 

8 

W, B 

65 26 30* 19 

w 

3 

47 ’ 3 * 

42*87 




j ■ 


It it 

It 

tt 

19 



B, W 


30*18 



47*49 

42-69 






tt It 

It 

it 

20 



W, B 


30*16 



47*31 

42*85 



1 



»» it 

It 

tt 

21 



E, W 


30*15 



46-92 

43*23 






it tt 

tt 

tt 

22 



E, W 


30 * 13 

* V 

;; ^ 

48*01 

42*11 






ft It 

It 

tt 

23 



W, K 

t 

30*11 


>• . .. ■ 

45 86 

44*26 






II It 

It 

tt 

24 



W, B 


30*11 


1 ^. • 

47*79 

4 a' 3 » 






It tt 

It 

tt 

35 



E, W 


30*10 



47*70 

42*40 






It It 

It 

tt 

26 



B, W 


30*09 



47*41 

42*68 

4 *- 8 s 

1*7 

0*33 

0*0813 





ABSTBACTS AND SUMMABIES OP OBSEEVATIONS AND KESULTa, 


(217) 


152 . Dargawa— Co-Zaf/Yi/cfe 65 “ 22 ' + 


Stars Obsorved 


318 Nowc. & 871^ Gi. 80 Jan. 18 

11 II ^ ^ 


Positions 

Mean of 
Zuo.tU 
Uiatancea 


Mean 

of N. P. D’s 


Half of tho 
Observed 
DifTpreijfO of 
Zenith Diet aliens 


65 J 2 J9-4R 
.^9 47 
J9*4^ 
J9 41 
.19 4* 
39 17 
.19 .lb 
39 15 


Seconds of 
Co latitude 

by each j 
obser- j Meai 
vution 1 


4.1 14 

42 70 

42 8^ 

40 S; 

41 ^7 

43 
4.1 

i 4^ 7* 


e Pee 



O’ 04 0*0026 


336 Si 344 Newcomb 


Jan. 18 
I. 19 


65 8 49 22 

49 -JO 
49 '« 
49 »4 
49 10 
49 00 
49 06 

49*04 


0*12 0*0230 


348 Nevre it 943 Qr. 80 Jan. 18 

M II II « 1^ 


65 *7 S*44 

5 4> 


- 4 22 17 

22 52 


0-32 0*1638 


956 Or. 80 & 377 Newn. Jan. 18 31 29 


65 47 .16 14 
36 12 
3 O ic 
36 04 
36 00 
.1.5 98 
.15 96 
.15 94 


o'S9 0*5570 


1035 & 1046 Gr 80 


426 Sc 430 Newcomb 


Jan. 20 35 48 

M 23 

.. 24 . 


Jan. 18 

,1 19 


431 Newc & 1107 Qr. 80 Jan. 18 

»» »» II M II 19 


1186 & 1197 Op. 80 Jan. 18 


65 20 o*o; 
19 59 98 
59*9^» 

65 16 18*13 

i8* 1 1 

i 8’09 
18*04 
18 02 
17 99 

*r)i 

*7 9,1 

63 12 44*47 
44 4S 
44 4* 
44*3.1 
44 33 
44 *.10 
44 28 
44*25 


H 4 . 19*20 
.19*«8 


42 54 
^2 09 

42 55 42*43 



0*20 0*0480 


o 32 0*1638 


0*26 0*0744 


0*11 0-0158 



(218) 


ASTRONOMICAL LATITUDES, 


152. Dargawa— 65® 22' 4- • 


5^-3 

3 

S o 

03 


25 


Stars Obserrcd 


Date 


]\rcan of 
Zctiit }i 
Distances 


Positions 

Telescope 

din-iriL; 

()t>si'rva- 

tioii 


Mean 

of P. D’s 


Half of M10 
( ^bstM've*! 

DitTi‘»M‘noe of j , , 

Zenith Dislain-ert ; 

' vat ion 


Seconds of 
(.\)- latitude 


26 


27 


28 



Jim 

• 

/ 

• 

• 

/ m 


r 

y 

H * 

1227 Gr. 80 * 2177 Or. 00 

Jan. 

18 

o 

*3 

W, E 

65 

19 5* '41 


2 

51-20 

42 61 

f« 91 19 11 

>• 

19 



K, \V 


.‘;**39 



5116 

42*55 

M 11 fi >i 

St 

20 



\V. K 


S '*37 



50*70 

42-07 

it >) )} «t 

M 

23 



K W 


51 -JO 



51-68 

42*97 


» 

2-t 



\v. n 


5 i ‘*7 



SI 48 

42*75 

ft 11 >1 ft 

It 

25 



1*:, w 


5 « *5 




41*68 



26 



W, 10 


51-22 



5 1 • 1 1 

42 *33 


IS 

27 



K, W 


51*20 



5><>4 

45-84 

468 & 479 Newcomb 

Jan. 

18 

i6 

<7 

K , W 

65 

1.1 


8 

43*73 

42*19 

It t» 1,1 

11 

19 



W, K 


5 H ‘44 



44**6 

42-60’ 

it t » n 

11 

20 



E. W 


S«- 4 : 



43*43 

4 ' * 85 

ti tt II 

It 

23 



W, K 


5«'36 



44-28 

42-64 

It tt II 

11 

25 



AV, K 


58 - 



43*42 

4»*73 

< 

tt 1> >1 

11 

20 



E. \V 


‘ 2‘) 



43 * 0 * 

4 ' * 3 ® 

)» )1 I) 

SI 

27 



W, E 


• 58*26 



4 +' 78 

43*04 

475 & 470 Newcomb 

Jan. 

18 

i6 

11 

K. W 

. 65 

*9 5**59 

-*• 

2 

50**3 

41-72 

11 1) ii 

It 

11) 



W» E 


5**57 



50*17 

4**74 

♦» It »i 

ti 

20 



K, VV 


S *'55 



5«>’07 

41-62 

It It If 

11 

23 



W, E 


5 ‘ ‘.*'0 



50*36 

41 -86 

It It It 

It 

25 



W, E 


5 » *45 



50*19 

41 64 

ft It It 

It 

26 



E, W 


5 >* 4.1 



49*98 

41 -41 

It ti II 

ft 

27 



W, E 


S*' 4 » 



51*32 

42*73 

408 & 494 Newcomb 

Jan. 

18 

34 

1 

8 

E. W 

65 

Ji 48*98 

+ 

10 

54*37 

43 * 3.5 

ti 11 10 

11 

19 



W, B 


48 -97 



53*01 

41 98 

11 It t* 

It 

20 



10, VV 


4*'^' 95 



55**0 

44 05 

ti It *1 

ti 

23 



VV, B 


48 92 



53 ’ *0 

42 ‘0.2 

If SI It 

11 

24 



K. VV 


48 00 



53*97 

42*87 

11 11 11 

It 

25 



VV, B 


48K8 



5 3 * 6 2 

42*50 

It 11 tt 

ti 

26 


i 

E. VV ! 


48-87 



5 .r 73 

42 ’ 60 

»l It It 

It 

27 



W, E 


48*85 



53*68 

42*53 


Mean 


4248 


4214 


4i‘?9 


4**74 
5 P 


II 


V V V 


01 $ 


0*49 


0*84 


0*0360 


o ’ 240 1 


07056 


o 0194 


36-0 


2Prt» 3*3367 


Summary. 


No, of pairs 28 

No. of observations 188 

Mean difference between observations taken E, W and those taken W, E = — 0"*03 
Observed Co-latitude (weighted mean) 65° 22' 42" -63 ± 0"*040 

Correction for Height above Sea-levcl + 0"^‘05 

Final Co-latitude 65" 22' 42"- 68 


Astronomical Latitude (A) = 24 37 17-32 + 0-04Q 

Geodetic Latitude (G) * = 24 37 13 '21 

Dcdcctioa o£ plumb-line (A— O) = +4-11 




Serial Ko 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 
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153. Dariapur — Co-latitude 68° la' + 

Latitude ... 21° 47' Instrument — Zenith Teieseope 

in. 

Longitude 87 55 Mean ffcir/ht of Jlaromeier 20' 7 i 

Height ... G3 feet Mean letnperalure 78^’3 

Observer — Lieut. K A. Tiuuly, 11 K. 
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ASTRONOMICAL LATITUDES, 


153. Danapur— Co-latitude 68° la' + 


. 1 . 

£ o 

Stars ObserTod 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

dtinni^ 

Observa- 

tion 





1899 

• 

/ 

1 

34 

ir .20 & 

1536 

Gr. 80 

Mar. 

24 

o 

22 

K. W 



>1 

II 

ti 

25 



W, E 

15 

1547 

1554 

Gr. 80 

Mar. 

24 

3 

45 

W, E 

16 

1567 k 

1573 

Or. 80 

Mar. 

24 

1 1 

S 8 

E, W 



M 



25 


W, K 



- 

- 


26 



W, E 

17 

1583 k 

1505 

Gr. BO 

Mar. 

24. 

4 

45 

W, E 


)» 


11 


25 


E, \V 



It 

91 

)i 

26 



E, W 

18 

3021 k 

1583 

Or. 80 

Mar. 

24 

4 

48 

E. W 





If 

25 


W, E 

19 

1630 k 

1646 

Or. 80 

Mar. 

24 

13 

37 

E, W 


>* 

91 

„ 

II 

25 

W, E 



t) 

II 

It 

26 



W, E 

20 

1668 k 

1672 

Gr. 80 

Mar. 

24 

I 

49 

W, E 


It 



II 

26 


K, W 

21 

1085 k 

1080 

Gr. 80 

Mar. 

24 

M 

27 

E, W 

22 

1691 k 

1701 

Gr. 80 

Mnr. 

24 

If 

>9 

W, K 


It 

It 

ft 


26 


E, W 

23 

1862 k 

1884 

Gr. 80 

Kar. 

24 

o 

57 

W, E 


ti 

It 

It 

It 

26 


E, W 

24 

1708 k 

1709 

Gr 80 

Mar. 

24 

u 

41 

W, E 



ti 

t> 


26 

B, yf 

25 

1700 & 

1720 

Gr. 80 

Mar. 

24 

14 

58 

E, W 

26 

1758 & 

1767 Gr. 80 

Mar. 

24 

i7 

19 

W, E 




tt 

ti 

26 


E, W 

27 

1790 k 

1810 

Or. 80 

Mar. 

24 

lO 

i* 

W, E 


It 

}i 

It 

11 

26 


E, W 

28 

1825 4 

1842 

Or. 80 

Mar, 

24 

22 

0 

K. W 



11 


It 

26 



W, E 

29 

1842 k 

1843 

Gr. 80 

Mar. 

24 

22 

14 

W, E 


J > 

It 

It 

It 

26 



E, W 

30 

1892 4 1911 

Gr, 80 

Mar. 

24 

>9 

I 

23 

E, W 


)> 

11 

ft 

tt 

26 

W, E 

31 

1929 Sc 1954 

Gr. 80 

Mar. 

24 

3 

24 

W, E 


It 

It 

tt 

If 

26 


E, W 











Seconds of 





Half of tbo 

Co -latitude 

II 



Mean 

Observed 






of N.r. i)’» 

Di^rer>ce oF 

1 . 1 


« 5 I) 

tt 

Poo 


Zenitii Distances 

obser- 

Mean 






vation 





0 / m 

/ » 

n 

9 




67 56 50 ‘80 

»S 3* '83 

.D '63 





59*74 

3**73 

3**47 

3**55 

1 0 

0-37 

0 * 1 369 

68 7 43' 90 

+ 4 47 69 

3**59 

3**59 

0*7 

0-41 

0-1177 

67 52 2O'0O 

4 * 20 9 • 93 

.50*83 





20 85 

9 Kl 

30-67 





20’ 78 

9 41 

30- 19 

30 63 

I * 2 

o '55 

0*3630 

68 22 i8‘47 

- 9 4 .*;*o 2 

32-55 





18 ’41 

46 (>8 

31 -73 





1833 

46-99 

3 * 34 

32*05 

0*8 

1-87 

0-6055 

68 19 oiQ 

— 6 28 89 

3 •’ * 30 





o- 1 1 

i<>-76 

30 *35 

30-8.1 

0*7 

0 35 

0*0858 

67 5 * M '33 

+ 20 16 22 

.>0-55 





*4 25 

16-80 

.D 05 





1417 

17-14 

.1' .11 

30-87 

t *2 

0*3* 

o**t 53 

68 12 20 52 

+ 0 11*12 

3 * 64 





20’35 

9*79 

3014 

30-89 

1 *0 

0*29 

0*0841 

68 30 2.V26 

- 17 51*70 

31-56 

3 ' -56 

0*7 

0*38 

0*101 1 

68 24 58 59 

— 12 27*46 

3 * **3 





58 *43 

2710 ^ 

3**33 

3**23 

1 *0 

0*05 

0*0025 

68 17 11*11 

— 4 40*00 

3 *i« 





10-91 

40-42 

30*49 

30*80 

1 *0 

0-38 

0*1444 

67 50 .30 57 

+ 22 0-89 ! 

31*46 



1 


30-4* 

0-22 

30*63 

3**05 

0*7 

0*13 

0*01 18 

68 7 33*54 

+ 4 57-55 

3«**9 

3**9 

0*5 

0*01 

O'OOOl 

68 31 54*48 

— 19 22*06 

32-42 





54*32 

22 36 

31-96 

32**9 

1 *0 

I *01 

I *0201 

68 24 46 87 

— 12 16 98 

29-89 





46 ‘68 

* 5*75 

30-93 

30*41 

I -0 

0*77 

0*5929 

68 16 25-83 

3 54*85 

30*98 





25-67 

S 4 *M 

3 *‘S 3 

31 26 

0*7 

0*08 

0*0045 

68 2 41*94 

+ 9 48-81 

30-75 





41*76 

49-87 

3* -63 

3***9 

0*7 

0*01 

0*0001 

68 9 4» 77 

+ * 5®-39 

32- 16 





41*57 

5011 

31 68 

3**92 

1 *0 

0*74 

0*5476 

68 16 I *45 

- 3 30*84 

30*61 





1*24 

30*43 

3081 

30*71 

0*7 

0*47 

0-1546 




ABSTEACTS AND SUMMAEIES OF OBSERVATIONS AND EESTJLTS, 
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S o 
DQ 


82 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

43 

49 


153 . Dariapur— 68'' 12 ' + 


Stars Observed 

1 

Date 

Moan of 
Zomfh 

DiBtun^es 

I’ositions 

of 

T^*le^oope 

(luring 

Obsrrva* 

tion 

l^len n 

of N.F D’s 

Ilalf of the 
Observed 
I)lll»M'tMH*D of 
Zcmtli Uietaiiees 

Si*(‘oi 

Co-la 

by uticli 
ol'M‘l “ 
Mil ion 

1 

nds of 
titudo 

Mean 

Pk 

II 

t: 

tp 

P » V 


1899 


f 


• 

/ 

0 


I 

0 

[ 

0 




1951 & 1965 Gr. 80 

Mar. 

24 

3 

6 

R. W 

67 58 

34 07 

+ 

13 

56 26 

.10 31 


1 



t» tl •» 


26 



W, E 



33 



58 13 

32 00 

3*'*7 

0*7 

0*01 

0*0001 

1977 k 2008 Or. 80 

Mar. 

24 

0 

6 

W, E 

68 

17 

58 -.17 


5 

27*91 

. 1^*44 

1 




♦ » tt » 

II 

26 



K, VV 



58 18 



27-91 

30 27 

30*36 

I *0 

0-82 

0*6724 

2017 4 2019 Or, 80 

Mar. 

21 

»7 

38 

E, W 

68 

36 

1*36 


23 

3**00 

30-26 





tl It 

ff 

26 



W, B 



1-05 



29*46 

.{'•so 

30-93 

1*0 

0*25 

0 0625 

2029 4 2032 Gr 80 

Mar. 

24 

9 

55 

W, E 

68 

35 

22*8o 

_ 

32 

5**69 

31*11 





II II II 


26 



K. W 



22*6o 



50-56 

32*04 

3 ' ’ 5 * 

I *0 

0*40 

0*1600 

2150 «k 2173 Gr. 80 

Mar. 

21 

S 

S* 

1 

E. W 

67 

51 

46*42 ! 


20 

47*72 

.U *»4 





IP tl ii 

i> 

22 * 



W, E 



46*31 



43 * 9.1 

30-26 

32*20 

1*0 

1*02 

I 0404 

2225 & 2248 Gr 80 

Mar. 

21 

8 

4 * 

W, E 

67 

5 * 

48 69 


20 

42*34 

,1**03 





It It It 

” 

22 



K, W 



48 61 



42*00 

30 6 1 

30-82 

! *0 

0 ' 36 

0*1296 

2256 k 2268 Gr. 80 

Mar. 

21 

8 

I 

E, W 

67 

49 

59*48 


22 

3* 90 

1* 





II II It 

It 

22 



W, K 



59 40 



31 80 

3» 20 

3**29 

i-o 

0- 1 1 

0*0121 

3231 4 2325 Or. 80 

Mar, 

21 

4 

1 

W, K 

68 36 

32’64 


"3 

51-47 

3***7 


1 



II II if 

tf 

22 



Ei Yf \ 



22*57 




29 74 

30-46 

* 1 *0 

0*72 

0*5184 

2364 & 2370 Gr. 80 

Mar. 

21 

! 8 

33 

R. W 

68 

.13 

0*44 


20 

28*69 

i 3**75 





1. 


22 



1 W, K 



0 39 



28*90 

1 i 

i 

:* 62 

1 1 '0 1 

0*44 

01936 

2387 k 2398 Gr. 80 

Mar. 

22 

*9 

30 

E, W 

68 

*9 

14*07 

- 

6 

43' 21 

31*86 

3* 86 

0*7 

0 68 

0-3237 

2410 & 2414 Gr. 80 

Mar. 

21 

$ 

i8 

1 E, W 

68 

*5 

6'73 


2 

35*50 

• 22 





II II II 

II 

32 



W, E 



6 O5 



34*79 

31 80 ! 

i 

31*54 

0*7 

0-36 

0*0907 

2414 & 2137 Gr. 80 

Mar. 

21 

5 

5 

W, E 

68 

38 

1 5 ' .16 


15 

45**3 

1 





II 11 II 


22 



E, W 



*5 31 



45*58 

29 73 

29 98 

0-7 

I * 20 

I *0080 

2634 k 2655 Gr. 80 

Mar. 

21 

7 

34 

E, W 

68 

10 

31 * 2 ^ 

+ 

2 

9*35 

30 ■ 60 




1 

II »> p» 

M 

22 



W, E 



21 ' 19 



9 29 

, 30 48 

1 

30*54 

I -0 

0 64 

0*4096 1 

2670 k 2608 Gr. 80 

Mar. 

21 

lO 

3 

E, W 

68 

IS 

36*65 


3 

5*70 

30*95 

1 




II • II I* 

II 

22 



W, K 



36 Oa 



4*94 

1 68. 

! 

3^*32 

0*7 

0*14 

0*013; 

2632 & 2576 Gr. 80 

Mar. 

21 

lO 

5 

W, R 

68 

13 

6*66 


0 

35 67 

1 

30 99 





>• i» >1 

if 

22 



E, W 



6*62 



35 '42 

3* ‘20 

' 31*10 

1 

0*7 

o-o8 

0*0045 

2610 k 2643 Or. 80 

Mar. 

21 

3 

38 

\V, E 

67 

57 

13*24 

+ 

15 

19*34 

1 





1) II II 

IP 

22 



E, W 



13 21 



*8 54 

j <'75 

32*17 

I ’O 

0 99 

0-9801 

2656 k 2689 Gr. 80 

Mar. 

21 

11 

28 

K, W 

67 

47 

38*79 

1 + 

24 

50*59 

19 MS 





«} )} )i 

IP 

22 



W, B 



38 7 <> 



54*09 

3 >' 8 S 

3112 

0*7 

0*06 

0-0025 

2689 k 2710 Or. 80 

Mot. 

21 

11 

38 

W, B 

68 

i 

48*71 

+ 

9 

42*41 

3 i'iS 





« IP IP 

PI 

22 



E, W 



48*70 



4) ' 28 

19-98 

30*57 

0*7 

o‘6i 

0*2605 

i 
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ASTBONOMICAL LATITUDES. 


153. Dariapur— (?o-/flf/Ywrfe 68° ii' + 


Serial No. 
of pair 

Stars Obserred 

Date 

Mean of 
Zenith 
Distaooca 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Differenco of 
Zen#h Distances 

Seconds of 
Oo'latitude 

1 

z 

V 

Pa. 

by each 
obser- 
vation 

Mean 



1899 

o / 


o / // 

i H 

ff 

n 




50 

2807 & 2828 Or. 80 

Mar. 21 

39 

KW 

68 37 S'87 

~ 35' 0.3 

30 84 






H It IJ 

» 22 

1 

!• 

W, E 

5-86 

33'6j 

. 3^*24 

3**54 

ro 

0-36 

0*1296 

51 

3881 k 2847 Gr. 80 

Mar. 21 

4 39 

W, E 

68 3S 3SM9 

t 

- *3 3-48 

31*91 




• 


It it It 

„ 22 


E, W 

35 ‘38 

3’73 


3' -78 

1 *0 

©•6o 

0*3600 




. 





5P - 

45*8 j 


15 * 502 * 


Summary. 

No. of pairs 51 

No. of observations 106 

Mean difference between observations taken E, W and those taken W, E = — O’* 35 
Observed Co-latitude (weighted mean) 68° 12' 31" *18 + 0"’056 
Correction for Height above Sea-level 0"'00 

Final Co-latitude 68° 12' 3l"18 

O I » » 

Astronomical Latitude (A) = 21 47 28 ‘82 + 0'056' 

Geodetic Latitude (G) = 21 47. 27-95 

Deflection of plumb-line (A— G) = + 0-87 






ABSTEACTS AND SUMMARIES OF OBSBEVATIONS AND BESULT3, 


(223) 


754 . Darutippa— 74 '’ 59 ' -f 

«i 

Latitude ... 15° 1' Instnmieiit — Zenith Telescope 

in. 

Longitude ... 79 57 Mean Height of Barometer 29’91 

Height ... 195 feet Mean Temperature 73°*1 

^ Observer — Lieut. G. P. Lenox Conyngham, R.E. 


Serial No. 
of pair 






I'ositions 





Sooiintl.'i of 

' ^ 



Stars Obserred 

Date 

Moan of 
ZonJtU 
Djataiiccs 

of 

Teb-iropo 

cliinni; 

Ob'^orTa* 

tion 

Mean 

of N. 1‘. D’a 

Dalf of tbo 

( »bsei V(‘(l 

Diilt rcru'o of 
Zenith Dislaiiceu 

j C’n ) 3 »t 

! b^ ofU'ii 
^ otitior- 

iLlolo 

Mean 

1 11 

1 Tc 

1 


V V 





1.^ 



L_ 



j Tut ion 


1 



% 


1891 

• 

/ 


• r // 


/ 

u 

u 

m 




1 

875 & 888 Or. 80 

Feb. 

21 

2a 

8 

E. W 

74 2^ 5r 

+ 

9 

.V/O 

27*2 



i 


1 

» it >* 


25 



W, B j 

« 3-52 



2 ' 9 » 

26*4 

26 8 

I *0 

03 : 

009 

2 

89 C k 915 Or. 80 

Feb. 

21 

n 

19 

W, E 

75 II 



12 

1 

9*65 ’ 

26-5 






»l l» }* 


25 


E, W 

3O 10 



10’38 

25 9 

26*2 

1*0 

0 3 

0*09 

S 

928 k 940 Or. 80 

Fob. 

21 

5 

so 

E, W 

74 45 /b 

+ 

14 

10* 22 

27*0 



] 



»l »♦ 

>1 

25 

1 

« 

\Y, E 

16 7« 


10*49 

27 3 

27*1 

1 *0 

0 6 

o*.^6 

4 

644 Or. 72 k 975 Or. 80 

Fob. 

21 

o 

48 

E, W 

74 45 H'fib 

+ 

J 4 

*■33 

27 4 





1 

1 

II II II II 

It 

25 

1 

1 



VY, E 

34 87 



j‘6o 

26 5 

36 9 

I 0 

0*4 

0 16 

5 1 

982 k 984 Or. 80 

h\h. 

1 

21 

H 

*s 

XY, B 

75 17 4 b -84 


18 

20*6; 

26*2 






«f 1* tl 


25 1 



E, W 

46*83 




27*3 

26 8 ' 

I *0 

0*3 

0*0Q 

6 

1001 k 1021 Or. 80 

Fob. 

21 

7 

31 

W, E 

75 6 29 26 


’ 7 

2 * 36 

26 9 


1 



! 

II 11 11 

n 

25 ' 

E, W 

29*26 1 

i 



3-03 

27 3 

37-1 

1 *0 

0 6 

0 ;6 


580 Or. 72 k 1076 Or. 80 

Feb. 

21 

*3 

9 

E, W 

74 38 .1.1*20 

+ 

20 

53*35 

26 6 






II II II II 

M 

25 



\Y, E 

33 ‘20 



54 *M 

*7 3 

26-9 

1 *0 

0*4 

0 16 

8 

1082 Or. 80 k C37 Or. 72 

Feb. 

21 

7 

38 

W, E 

74 53 '.1*00 

+ 

6 

1301 

36-0 






tl II II II 

tl 

25 



E, W 

13-99 



* 3 * 3.1 

26 5 

26' 2 

1 ‘0 

0*3 

O-Of) 

9 

1139 k 1162 Or. 80 

Fob. 

21 

I 

35 

K. W 

75 5 7'^>2 


S 

40*27 

36 8 





1 

11 II II 

11 

25 



W, li 

7 '00 



3977 

37 2 

37*0 

1*0 

0*5 

0-35 

10 

1178 k 1181 Or. 80 

Feb. 

25 

6 

5 * 

E,\Y 

74 58 41-44 

+ 

0 

45*58 

17 0 

37-0 

i 

• 0*7 

j 

0*5 

o‘ i8 

11 

1221 k 1232 Or. 80 

F.bv 

21 

*5 

32 

W, E 

74 Sb 4 o* 3 « 


3 

45*99 

26*.^ 




1 


It II 11 

It 

25 


E, W 

40-27 

i 



45*81 

26 1 

26*2 

I *0 

0*3 

0*09 

IS 

1266 k 1282 Or. 80 

Feb. 

21 

6 

S* 

• 

K, W 

1 

74 39 

+ 

20 

10*37 

26- 1 



i 

! 


tl II II 

It 

25 


W, K 

*5 S3 

1 


I 2 06 

279 

27-0 

1*0 

0*5 

o *»5 

IS 

1289 0r. 80&937 0r. 64 

Feb. 

21 i 

12 

59 

W, E 

74 » 4-97 

+ 

8 

0*17 

J.S'i 






II II II 11 

II 

25 


E, W 

24*93 

i 



0-73 

25*7 

- 5*4 

I 

1*0 

1 

1 * I 

I *21 

1 

14 

1313 k 1823 Or. 80 

Feb. 

21 

9 

35 

E. W 

I 

74 55 6*90 

4* 

4 

19*99 

26 Q 






It II tl 

II 

25 


W, fi 

685 



19*64 

26*5 

26*7 

I ’O 

0*2 

0*04 

IS 

1827 Or. 80 46 764 Or. 72 

Feb. 

21 

3 


W. E 

75 S 43 ‘*5 


6 

* 7 *alo 

26 ' 0 

26*0 


1 



II II II II 

II 

25 


E, W 

43**1 



17*21 

26*0 

ro 

1 ^'5 

1 

0*25 
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ASTBONOMICAL LATITUDES. 


154. Dariitippa— Co-latitude 74 ° 59 ' + 


Serial No. 
of pair 

Stars ObserTQcI 

Date 

Moan of 
Zonitli 
iJlSlHIlOOS 

Positions 

of 

Telt'Mcope 
• duriiiji 
OhsiTVtt.- 
tioii 

Mean 
of N. P. 

Half of tbo 
Gbserved 
DifTijmieo of 
Eenith Jlistuiices 

Soeon 

Oo-lat 

by eacii 
obser* 
valioii 

(Is of 
it.inie 

Mean 

11 

.«) 

'S 

0 

P V P 



1891 

o 

/ 


0 / /r 

* 

0 

0 

tr 




16 

J 3 W 4 jn.'iO Or. 80 

Feb. 

21 

12 

i 6 

F. W 

75 *3 7*63 

- *3 

41 * 2.1 

26*4 






9 i 91 »» 

M 

1 

25 



W, E 

7*59 


4 i*i.S 

26’.^ 

26*4 

1*0 

O’ I 

O'OI 

17 

1370 4 1405 Or. 80 

Feb. 

21 

12 

2$ 

W, F 

74 5 .^ .*5.1*50 

+ 5 

32*89 

26 *4 






n >1 9 * 

If 

25 



E. W 

53-44 


32*75 

26' 2 

26*3 

0*7 

0*2 

0*03, 

18 

1405 Gr. 80 4 i 818 Gr. 72 

Fob. 

21 

12 

33 

E. W 

74 59 10 - 9 * 

+ 0 

14*20 

25*2 






» i» If i» 

11 

25 



AV, K 

10*87 


15*05 

25*9 

25*6 

0*7 

0*9 

0*57 

19 

1442 4 1449 Or. 80 

Feb. 

21 

4 

58 

W, E 

75 0 4 - JO 

— 0 

37*00 

27*1 




• 


11 If If 

II 

25 



E, \V 

4-05 


35 

28*4 

27*8 

I *0 

1*3 

1 *69 

20 

1463 Gr. 80 & 1081 Of. C 4 

Keb. 

21 

4 

45 

K, W 

74 46 44 -.19 

+ 12 

41*30 

* 5*7 






fl J« »l 11 

11 

25 



W, 1 C 

44*34 


42*42 

26-8 

26*3 

1 0 

O’ 3 

0*04 

21 

1090 Gr. C 4 & 1483 Gr. 80 

Feb. 

21 

17 

S8 

W, TC 

75 4 4 * '.lb 

- S 

15*61 

26-8 






ft 11 fl II 

fl 

25 



K, VV 

42*32 


j 6 * 18 

26* 1 

26-5 

1 *0 

0*0 

0*00 

23 

IS 04 Gr. 80 4 1119 Gr. 64 

Feb. 

21 

2 

37 

W, E 

75 ^ 23*53 

- 6 

58*28 

25*2 






II 11 II II 

fl 

25 



K, W 

23*49 


S6S> 

a; *0 

26* 1 

1*0 

0-4 

0* 16 

23 

1611 * 1517 Gr. 80 

Feb. 

22 

9 

4 « 

K. W 

74 47 44 \‘l.f 

11 

41*35 

25 '9 






II . II II 

It 

20 



W, K 

44 •4S 


4 «’ 8 S 

26-3 

26*1 

fO 

0*4 

0*16 

24 

1539 4 1543 Gr. 80 

Feb. 

22 

20 


W, E 

75 24 29*60 

- 2 $ 

3*89 

26’ 7 

i 

! 





M II II 

If 

2(5 



K, VV 

i 

29*57 


3-27 

263 

26*5 

1*0 

1 

j 

0*0 

0*00 

95 

1847 4 1572 Or. 80 

Feb. 

22 

3 

12 

i 

1 El W 

75 I 32 60 

— t 

7 * 1.1 

2.5 *.2 






fl II II 

11 

20 



VV, K 

32-55 


6* 16 

26*4 

26*0 

1*0 

0*5 

0*35 

26 

15 S 5 St 1500 Gr. 80 

Keb. 

22 

10 

1 

K, W 

74 50 60 *02 

+ 8 

2 .«i *89 

2 , 5*9 






n fl If 

ff 

20 



W, E 

59 ’ 9 « 


25*86 

2 . 5-8 

25-9 

I 0 

0*6 

] 

0*36 

27 

1502 & 1509 Or. 80 

Feb. 

22 

>5 

34 

W, E 

75 5 >2*84 

- 5 

46*97 

2 . 5*9 






II II 11 

II 

20 



E, VV 

12 80 


46-14 

26*7 

26*3 

1*0 

0*3 

0*04 

28 

1017 & 1030 ) Gr. 80 

! Feb. 

22 

6 

34 

E, W 

74 SJ *4'8'> 

+ 7 

0*63 

25-4 






If H If 

1 tt 

20 


! 

VV, E 

14-76 


3*47 

27*2 

26*3 

1 *0 

0*3 

0*04 ; 

20 

* 

,1018 Gr. 80 5190 Cape 80 

Feb. 

22 

a 

24 

W, E 

7S 6 14-08 

- 6 

47*02 

27*1 






}> II 11 II 1 

II 

20 



E, W 

» 4 ’ 0 .? 


47*37 

26 '6 

26*8 

1*0 

0*3 

0*09 ; 

30 

1 

901 & 9 C 2 Gr. 72 

Feb. 

22 

1 

il 

K. W 

74 S 5 . .■! 9 ' 8 ' 

4 3 

a6‘o8 

35 9 






II If 11 * 

II 

26 



VV, E 

S 9 ' 7 « 


36*18 

26*0 

26*0 

1 *0 

0*5 

0*35 ' 

81 

10 C 7 Sc 1081 Gr. 80 

Fob. 

22 

0 

38 

W, K 

75 6 9 7* 

- 6 

41*66 

28-1 






II II ♦» 

If 

20 



K, VV 

9-70 


42*75 

27*0 

* 7*5 

0*7 

1*0 

0’70 

83 

1081 Gr. 80 Sc 9 vS 9 Gr. 72 

Feb. 

23 

0 

19 

E, W 

74 47 'R ‘*7 

4 13 

8*94 

27*2 






II II fl II 

It 

26 



W, E 

18 as 


9 * 5 * 

37 8 

a 7 -S 

0*7 

1*0 

0*70 j 

88 

1 G 05 Sc 1713 Gr. 80 

Feb. 

23 

17 

aa 

W, E 

74 49 I. 4 M' 

4 10 

13*79 

26*1 






*» » f» 

. 

>1 

26 



E, W 

*3 3 “ 


12*44 

* 5*7 

* 5*9 


0*6 

0*36 , 






ABSTRACTS AND SUMMABIES OF OBSERVATIONS AND RESULTS. 
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154 . DaLruW^^a.— Co-latitude 74'’ 59' + 


Stars Observed 


Mean of fr 
Date Z.'u.t)! 

Diatanees 



SeronO^ of 

ifiiir of iiio 

(Jo-iat it udo 

\ ed 

Dlflt reliet' of 
Zeiiitii Jlistaiii-es 

b5 

ot'vrr- 

^ .it ion 

^lean 

_ 1 



1012 Or. 712 k 1729 Or 80 | 
>» >i t j» f 


Teb. 23 I 8 25 K W 

M I W, E 


1733 k 1718 f.’r. 80 Fib. 23 »3 37 \V. K 


74 3^ 4 ; I 20 34 

£2 46 : .S4*‘14 


75 4 2-78 . - 4 36 00 

2 7 « i 3 ^ .W 


2 b 5 

2; 4 27 o 


2b 8 

2 lJ ^ 26 b 


1758 Si 17K0 Or. SO. 

ti t) 


Fib 23 10 32 I E, W 


75 32*17 I - *7 5*09 

32 ^7 1 5 ^>4 


2b 4 ; 

2b 7 26 ^ ' 


1794 & 1807 Or SO 


Feb. 23 H 32 I W, E 
20 I E, VV 


74 SO 3 ^ b2 j + 8 50 Sb 

35 ^»3 i SO 


2b-:; I 

2b 4 2b 4 , ; 


1810 .V 1S27 Or 80 

»» >1 


Fob. 23 I 3 57 F. W 


74 55 SI 'K I + 3 3* 

53 97 I 32*10 


2b 3 25*9 


1S44 & 1S50 Or. 80 Fob. 23 6 37 F, W 74 39 1 v lo | 4-20 ivo^ 


lvS50 A. ISOl Cir. 80 

»» >t *» 

18S2 k 1884 Or. 8P 

tl II II 

189S k 1920 Or 80 

)} f> )» 

1920 k 1933 Gr» 80 

II >1 11 

1939 & 1900 Gv 80 

I) ') » 

1905 k 1985 Gr 80 


1990 Or, 80 & 1185 Gr. 72 

ji ^ II )» fi 

2011 k 2019 Or. 80 

11 11 II 


Feb. 23 6 34 

„ 20 


Feb 2i 7 45 

II 20 


Feb 24 It 17 

I, 20 


Feb. 21 . II 16 
20 


Fob. 24 34 M 

20 


Feb. 2t 45 
20 


Feb. 21 24 48 

„ 27 


Feb. 24 2 ^ 56 

» 27 


*3 3 ^ 1 

1 

14 4S 

27 8 

74 3 S 48*0.1 
48 65 

4 23 38 02 

52 

2b 7 
27 2 

75 ^ .S 4 

^3 57 

- 2 57 53 

5. 35 

2b *0 
2b 2 

74 48 1 1 ' i.S 1 

II 30 

4 * II 14*72 
>5 79 

25*0 
27 0 

74 4 ^ -«*7S 
S« 7 « 

1 

+10 27 09 

27 37 

25 8 
2b 2 

74 3 ^' 55 f ’9 
55 7 i 

+ 22 30*15 

31 00 

JS « 
2b 7 

75 5 4r2s 

41 ^9 

- 6 lb 46 

1(1 77 

25 S 
26*5 

74 56 10*01 
19*10 

4 3 7*77 

0 42 

2b 

25 5 

75 * 99 

19-08 

- I 51*90 

52*74 

27- 1 
26 3 



2b 7 I 26 3 j 10 


2024 Sc 2032 Gr. 80 

11 II II 


Feb. 24 3 14 

27 


14 20-30 
25*54 


2b* I j 

2b 9 26*5 10 


2018 Sc 2061 Or. 80 
11 11 » 

121.3 Gr. 72&2107Gr. 80 


Peb. 24 24 32 


Feb. 24 22 24 

,1 27 


- 27 20*93 

29 44 


+ 19 30*40 
j 8-89 


2S'6 10 

* 6-0 0-7 


ai 07 ’& 2114 Gr. 80 


II 11 »l 


Feb. 24 22 32 

I, 27 


+ 12 3 * 1 6 

2*77 


26*1 0*7 
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ASTRONOMICAL LATITUDES, 


154 . Daruiijppa.— Co-latitude 74® 59' + 








Positions 





Seeond.« of 


■ 



Stars Obserred 



Mn.'in of 
Zenith 
Diatuucea 

of 

Telescope 
du rinjjf 
Observa- 
tion 

Mean 

Half of the 
Observed 

Co-liititudo 

IB 

■ 

P V V 

t O 

OQ 


of N.P. D’* 

Difference of 
Zeiidb J)iHtauce9 

by each 
obaer- 
vntion 

Moan 

H 

V 



1891 

o 

/ 


ft f 

N 

/ 

M 

0 

« 




62 

2120 k 2143 Gr. 80 

Teb. 

£4 

1 1 

5 

W, B 

74 49 

59 '4*4 

+ 9 

27*08 

26*5 







II 

27 



E, \V 

5'>'55 


27-98 

27*5 

27*0 

1 *0 

0*5 

0*2^ 

63 

21 73 Or. 80 & 1280 Gr. 72 

Feb. 

24 

12 

59 

E. W 

74 57 

12*02 

+ 3 

14*91 

26 *9 






It II 9 ) 

II 

27 


\V, K 

12*14 


14*89 

27*0 

27*0 

1 *0 

0*5 

0*25 

54 

2207 Sc 22U Or. 80 

Feb. 

24 

4 

,14 

W, E 

74 49 

* 5 ' 4.=i 

+ 10 

11*78 

27*2 

26* 7 





II II II 

II 

27 


E, VV 

15*61 


10*63 

26*2 

«*Oft 

O' 2 

O ' 04 

55 

2225 4 2227 Gr. 80 

Feb. 

24 


39 

E, W 

74 5° 

46*31 

•f 8 

40*52 

268 

26*6 





1* 1» J> 

II 

27 


W, E 

4b 45 


39 '9'' 

26*4 

1*0 

0* I 

0*01 

56 

2228 & 2248 Gr. 80 

Fob. 

24 

ifi 

10 

W, E 


21 •.■?2 

- 19 

55*39 

25*9 




O' 36 


II II ij 


27 



E, W 

21*48 


SS<>5 

»5-8 

25*9 

1*0 

0*6 

57 

2270 k 2281 Gr. 80 

Feb. 

24 

2 

39 

K, W 

75 M 

29*09 

- 14 

2*74 

26*4 






II >» II 


27 



W, E 

29-25 


3*04 

26*2 

26*3 

1 ‘O 

0*2 

0*04 

58 

2302 Gr. 80 & 1352 Gr. 72 

Feb. 

24 

23 

54 

W, E 

75 »» 

10*59 

— 11 

44*54 

25*9 

26*0 





II >1 )> 11 

II 

27 


E. W 

»o'.55 


44’3* 

26*3 

1 *0 

0*5 

0*25 

60 

2324 & 2332 Gr. 80 

Feb. 

24 

12 

26 

E, W 

75 .1 

*5 '.^7 

~ 3 

59*53 

25*8 

• 





II II » 

1 

1) 

27 



W, E 

25*54 

5«*;« 

26*8 

26*3 

1 *0 

0*2 

004 

60 

2349 & 2377 Gr. 80 

Feb. 

24 

'5 

49 

W, E 

75 7 

36*41 

- 8 

9*93 

26*5 






>1 >t II 

II 

27 



K, W 

36 62 

1 

10*38 

26*2 

26*4 

I 'O 

0* 1 

0*01 

61 

053 3c 055 Gr. 80 

Fob. 

21 

TO 

54 

W, E 

75 3 

10*07 

1 

1 " 3 

43*2.'; 

26*8 




0* 16 


II II II 

II 

25 



E, W 

1008 

1 

43'i5 • 

26*9 

26*9 

I 0 

0*4 













2P« 

' 57*7 

2 Prii - 

“ *3*45 


Summary. 

No. of pairs 61 

. No. of observations 121 

Mean difference between observations taken E, W and those taken W, E = — 0" * 16 

Observed Co-latitude (weighted mean) 74*^ 59' 26" -47 ± 0"-044 

Correction for Height above Sea-level -P 0"*01 

Final Co-latitude 74° 69' 26"- 48 

O / ^ ir 

Astronomical Latitude (A) = 16 0 33*52 ± 0*044 

Geodetic Latitude (G) = 15 0 36*47 

Deflection of plumb-line (A— 6 ) = — 2*95 






serial No 
of pair 


ABSTRACTS AND SUMMARIES OF OBSERYATIONS AND RESULTS. 


(2^7) 


Latitude 

Longitude 

Height 








Pohifions 





Sf'conds of 

A 4 



0 u 

Stari Obserred 

Date 

Moan of 

/(MlJtll 

1 Irlrsropo 

Mrnn 

Half of (bo 

( >bsi‘» v«‘<l 

Co-latilude 

« 


P V V 

■£•3 

1/2 




UiHlances 

! 4 IUIM 1 I' 
j OliM*rvu- 
1 tiun 

of N. P. D *8 

of 

ZiMiitli UiatanceM 

1 l>\ riich 
j ohirr- 

Moan 







1 



! 



Mltlnli 







1893 

0 

/ 


1 o / jr 


/ 


# 

0 




1 

1210 Or 80 4 . 71c Or 72 

Mur. 

8 

3 

4.1 

K, W 

00 

+ 

6 

.16 qo 

38 37 






’> Jl >1 »> 

11 

10 



W, K 

1*19 



38 48 

.19*87 






It tl >t M 

I* 

11 



W, K 




37 ‘6 


1 





>1 i» *i It 

” 

12 



E. W 




3»’04 

39 .15 

39*02 

I 3 

0 11 

0*0629 

s 

12SS it 12 C 6 Or 80 

Mar, 

8 

I 

3 

W, R 

6s 47 4 f 66 


3 

3 18 

18 48 



1 



•t >1 Jt 

M 

JO 



E. W 

4rt;8 


3 77 

37 8* 






}> It 11 

11 

11 



!•). \V 

4»*53 



I 24 

40 29 






tl It 1 ) 


12 



W, E 

41*49 



a 54 

3 « '>S 

38*88 

1*3 

0‘o8 

0*0083 

s 

128 i & 1297 Or 80 

Mar. 

8 

7 

.S9 

E. W 

6s s8 17*86 


13 

39 

38 10 






M It t 


10 



AV, K 

»7 77 



40*02 

17 75 






It II It 

i| 

11 



\V, E 

17 * 7.1 



19 54 

.58 19 




0 2872 


11 11 It 

•1 

12 



K, W 

17*08 

• 


3«*.19 

19 29 

.58 -33 

1 3 

0 47 

4 

1300 k 1311 Gr 80 

Mar. 

8 


39 

W. E 

6s 26 3.1 *<16 


18 

4*58 

18 54 






11 tt It 

9 f 

lU 


E, W 




516 

39 02 






It 11 f< 

tt 

11 



K, W 

31 81 



^ 55 

40 3O 




0*0688 


It It it 

It 

12 



W, K 

33 77 



4*44 

38 21 

39 03 

1*3 

0*23 

5 

757 Gr. 72 & 1327 Gr. 80 

Mar 

8 

5 

1 1 

E, W 

66 2 31 01 


17 

52*68 

38 33 






I. 11 11 j» 

„ 

10 



W, K 

.10 o« 


53 6^ 

<7*27 



i 

1 



It )t tt 11 

,, 

11 



W, E 

^0 SO 



52 oS 

38 18 




0-7708 


tl II II tt 

tl 

12 



E, W 

30*81 , 



52 46 

. 18*35 

38 'o? I 

*’3 

0*77 

6 

1363 & 1342 Gr. 80 

Mar. 

8 

1 

40 

K, W 

65 51 4*60 


6 

29 35 

38*11 




1 


tt tt 11 

It 

lu 



W, IS 

4*51 



25*92 

.^8 63 


• 




tt tt tl • 


12 



K, W 

4‘44 



26 .^1 

.18*13 

3S 36 

0*8 

0*44 

0 * 1 S 49 

7 

13 C 3 i. 1373 Gr. 80 

Mar. 

8 

1 

40 

E, W 

65 S8 '4 81 


13 

3 <' <>4 i 

38 19 






It 11 tt 

tt 

10 



W. R 

14-71 



37-25 

3<''>9 

.17 47 




0* 7069 


II II II 

If 

12 



B, W 

14 61 



37 92 

57-86 

0*8 

0*94 

S 

1399 & 1387 Gr. 80 

Mar. 

8 

48 

21 

E, W 

85 37 .18 .39 

+ 

6 

.59 87 

38*26 






If It II 

ii 

10 



W, R 

38 3 ' 



61 O3 

39*94 






11 tl tl 

If 

12 



K, W 

38 - *3 



60-73 

38*96 

39 ‘OS 

r 3 

0*25 

0*0750 

9 

1473 k 1461 Gr. 80 

* Mar. 

10 

4 

37 

W.K 

6 s t 7 33 -Qo 

4 

17 

S-5« 

30*48 






n >1 n 

11 

12 


K, W 

33 



4-96 

38*72 

39 ’ 10 

I'O 

0*30 

0*0900 


155, Deesa — Co-latitude 65® 44' -f- 


2i° 15' 

Insh'ument—Ticmth Sector No. 1 used as Zenith Telescope 

7C li 

Mean Height of Barometer 

111 . 

29 55 

4-13 feet 

Mean Temperature 

72’-0 


Observer — Captain S. G, Burrard, R E. 
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ilSTRONOMICAL LATITUDES. 


155. Deessi— Co-latitude 65 “ 44 ' + 
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155, Deesar^Co-latitude 65 ° 44 ' + 


•sS. 

r iM 

t o 

OQ 

Stars Observed 

Date 

Mfan of 
Zt'uith 
Dislances 

Positions 

of 

Telescope 

iiiii in^ 
Obser\ a- 
lion 



1893 

o # 


23 

1425 Gr. 80 

Mar 8 

O *S 

W, E 


It tt - 

tt 10 


K, W 


# 

>» n 

la 


W, E 

24 

1432 Gr. 80 

Mar. 8 

0 11 

E, W 


It >1 

•t, 10 


W, K 


tt M 

t. 12 


% W 


Mean 

Half of tlio 
( )l)<4»*rved 

Seconds of 
Coliititudo 

II 


Pti 0 

of N. 1*. D’s 

EifUrenco of 
Zeiutli DistuDces 

by each 
obser- 
vation 

Mean 

Z 

15 

V 

O / M ' 

65 2 t) 57-21 
57-08 

/ 4 / 

+ 14 4 i-«s 

42 40 

43 4S 

1 / 

.>‘1*48 

VJ'43 

tf 

39 ’.P 

0-S 

0*52 

0-2163 

65 33 

35 83 

+ 11 12 r>t) 
ir 7 i 
14-96 

:> 8 * 7 « 

59*68 

40-78 

39 * 7 *; 

0 8 

< 5*95 

0*7220 




2P - 

..ra 

2; Pee - 

^•5373 


Summary. 

No. of pairs 24 

No. of observations 71 

Mean difference between observations taken E, W and those taken W, E = — O'-jG 

« 

Observed Co-latitude (weighted mean) 65° 41' 38*^ "80 J_ 0"’074 

Correetion for Height above Sea-level + 0''’02 

Corrected Co-latitude 65° 44' 38" -83 + 0"’074 


Fur final Co-latUude and deduciion of (.4— Cr) see page (230) 
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ASTEONOMlCAL LATITUDES. 



755. 

Ueesa-^Co-latitude 6s° 44 ' + 


Latitude 

:.. 24“ 15' 

Maximum recorded Height of Barometer = 

in. 

29-58* 

I^onigxiude 

... 72 14 

Minimum „ yy y, = 

29-53 

Height 

... 443 feef 

Maxmim ,, Heading of Thermometer = 

79° -4 


Jnstnmeni — Zenith Sector No. 1 Minhnum ,, = 69 ‘5 


Observer — Captain S. G. Biirrard, R.E. 







Positions 



Srrond 

s of CodatiAide 
















*- 

* 

Star Obicryed 

Dale 

Position 

of 

Aziniullial 

of 

ToloHfopO 

during 

Obsorva* 

ObsorTod 

ZiMuth 

Distiiiico 

N.P.D. 

flu'h 

Mean by , 

0 S 

c 0 

0 0 r 

v 


0 0 
in 




atud 


obscrvti- 

K ortli 

So util 








tion 



t ion 

Star 

Star 

k ^ ^ 

0 qj 

r/j 





1803 

1 

1 

• 

0 / // 

fi / // 

tt 

n 

ft 

u 



1 

1197 Gr. 80 

Mar. 

8 

N 

E, W 

0 6 40-64 

65 37 40*53 

30 * J 7 

\ 






s» ♦♦ 

n 

10 

,, 

W, JO 

40 ‘53 

40*46 

3 J^‘O 0 







11 11 

»i 

n 

S 

W, E 

40 - n 

40*42 

3^*53 







)) )) 


12 

ji 

E, W 

49-98 

40*30 

39 ’ 37 

39*02 

... 

39*00 

0*15 

0*0225 

2 

1227 Gr. 80 

Mar. 

10 

N 

E, \V 

0 11-68 ] 

65 41 27-.^2 

30*00 

• 



• 



»> 11 


11 

S 

1 E, W 


27-28 

38^71 







n >1 

» 

12 

)> 

W, E 

12**8 

27-24 

30*52 

39-08 

... 

39-07 

0*22 

0*0484 

3 

1407 Gr, 80 

Mar. 

10 

N 

W, E 

0 6 14-87 

<*5 3^ *,rJ0 

38*07 







»i »» 

11 

12 

. 8 

E, W 

14-90 

23-08 

38-07 

0 

CO 

fO 

... 

38-05 

o*8o 

0 * 6400 

4 

1425 Gr. 80 

Mar. 

8 

N 

W, E 

i 

0 14 42 * 5.1 

65 29 57-21 

30*74 







»> }» 

i» 

10 

»» 

E, W 

4218 

.S 7 -oS 

30*26 








n 

13 

8 

W,E 

42*05 

S(>95 

39*00 

39‘33 

... 

39-28 

0*43 

0*1849 

5 

1433 Gr. 80 

Mar. 

8 

N 

E, W 

0 II 1.V41 

65 33 s'* -09 

39*50 







» i} 

11 

10 

>1 

W, E 

12-26 

25-96 

38-22 

.38-86 

... 

.38-83 

0-02 

0*0004 






, 





2 why N. Stars == 

0*8962 


♦ See Appendix 3. 

Summary. 


No. of North Stars 5 No. of South Stars nil 

No. of ob.servations 14 


O''/ // 


Co-latitude by Sector Method 

65 

44 

38-85 

± 

0-128 

Correction for Height above Sea-lcvcl 


+ 

0-02 



Corrected Co-latitude by Sector Method 

65 

44 

38-87 

± 

0-128 

Corrected Co-latitude by Talcott Method, p, (229) 

65 

44 

38-82 

± 

o 

6 

-VJ 

Final Co-latitude 65 

“ 44' 38"- 86 



Astronomical Latitude (A) = 

0 

24 

/ 

15 

// 

21-15 

i 

ff 

0-074 

Geodetic Latitude (G) s= 

24 

15 

29-35 



Deflection of plumb-line (A—G) « 


— 

8-20 
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156. Dehra Dun Base-line East End — Co-latitude 59° 43' + 


Latitude 

Lorif/itude 

Height 


Stars Observed 


.. 30"^ 17' Instrument — Zenith Telescope 

' in. 

..78 1 Mean Height of Barometer 00 

.. 1958 feet Mean Teniperaiare 48‘^’8 

Observer — Tiicut. G. P. Lenox Couyiigliam, II Ih 


Positions Seconds of 

iir„n« Af ITtilf of I ho Co-lutifudo 

Date Z, nftl, n f f - 

duniiL' ofru.i*. Ds Ditlercnci? of . . , 


Distances i 

Observa- 


Zcnith DiiitaniH'-s 


Mean 



6 & 25 Or. 80 


Kov. 2 
4 


W, E 59 2^» .^^*67 + 16 47*TS 2.r4 


40*41 21*5 22*4 


62 &lHar. 80 Nov. 


o ti ft 


6 51 E, W 59 28 6 27 +15 if>*5t 22*8 


i6*oo 22*0 22*4 


137 & H 5 Or. 80 Nov. 2 7 26 W, E 59 30 54*14 +14 28*00 22*2 


29*74 23 0 22*9 


145 k 146 Qr. 80 Nov, 2 | 7 55 E, W 59 57 io’to + 6 I2\?i 22*4 


14*40 24 *d t *3”; 


181 k 106 Gr. 80 Nov. 2 o 58 E, W 59 31 2 84 + 12 18*87 21*7 


11 n tt 


19*88 22 *5 22 ’J 


314 k 201 Gr, 80 Nov. 2 10 34 W, E 59 41 22*71 | + i 58 | 21 0 


59*70 I 22*2 [ 21*9 


234 ar. G 4 & 326 Gr 80 1 Nov. 2 7 14 K W 59 48 37*89 


»i ij >1 I* 


5 m* 5 ^ 2V.1 

»5 .^O 22*4 22*8 


326 Gr. 80 & 278 Gr. 61 | Nov. 2 7 n E | 59 50 4i*(»f» - 7 18*70 22*0 


II If 11 *t 


18 74 I 22* 7 22*8 


285 Gr. 64 & 334 Gr. 80 1 Nov. 


I) II II >» 


37 K' ^ 59 35 >.^*t>8 8 9*80 23*5 


9‘S3 22 9 23*2 


347 k 853 Gr. 80 Nov. 2 2 21 E, W 59 29 37*07 + 13 43*47 21*1 


11 I) IJ 


45*51 *29 22*0 


376 & 388 Gr. 80 | Nov. 3 S 4.0 W, E 60 4 >8*o^ — 20 5^*n 22*0 


}i II II 


II 11 i> 


55 * 9 h I 21 9 22*3 


401 k 444 Gr .*80 Nov. 3 9 25 E, W 59 40 19-72 + 3 2*29 1 22*0 


3*38 I 23 O 22*5 


44if k 4.72 Gr. 80 Nov. 3 9 10 W, E 59 56 25*24 •*- 13 »‘94 ?3‘3 


11 i» It 


2*65 22 5 21*9 


472 k 488 Gr. 80 Nor. 3 9 >7 E, W 60 4 21-04 - *<> 22* 


11 It II 


57*89 23*0 22*6 


461 Gr. 6 i 4 c 58 l Gr. 80 | Nov. 3 6 49 W, E 59 34 25*97 + ^ 5^**26 22*2 


ii 11 n >1 


56 58 I 22*4 22*3 
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A8TEONOMICAL LATITUDES. 


156. Dehra Dun Base-line East Er\6— Co-latitude 59 ° 43 ' + 


’f-l 

‘So 

.Stars Obaorred 

Date 


Mt'an of 
Zenith 
Distaiiece 

PoeitioiiB 

of 

Toiescope 

during 

Observu- 

tion 

Mean 

of N. .l\ D’fl 

Half of the 
Observed 
Diirerence of 
Zeiiitli DisUincos 

iSeoon da of 
Co-liititudo 

11 

3 

bC 

*3 


P V V 

by eiieli 
obaer- 
vatioii 

Mean 



1892 


o / 


0 f ff 

/ 

// • 

// 

u 




1 C 

1C(U * C 43 Or. 80 

Nov. 

3 

7 37 

K, W 

59 4l» 12 ^4 

+ 2 

0*95 

22*6 






M It IJ «} 


4 


W, E 



10*02 

22*6 

22*6 

1*0 

0*1 

0*01 

17 j 

C 81 i C 93 Gr. 80 

Nov. 

3 

3 H 

E. W 

SO 30 .^6 70 

+ J2 

47-72 

24*5 





i 

1» «l H 

11 

4 


W,E 

30-(>7 


46*16 

23*8 

33*6 

1*0 

0*9 

o*8i 

18 1 

.•iOO ar. (H i 770 Gr. 80 

Nov. 

1 

3 

j 

6 43 

E, W 

59 24 2Z-.3S 

•f 19 

0*91 

23*3 

23*3 

0-S 

0*6 

0* 18 

VJ 

770 Gr. 80 k 822 Or. Ct 

Nov. 

1 

^ 1 

6 46 

W,E 

59 27 31-21 

+ IS 

53*47 

23*7 

23*7 


1*0 

0*50 

1 










2P - 

ffl 

2 1’rv 

— 4’ 20 


Summary. 

No, of pairs 19 

No. of observations 80 

Mean difference betw'een observations taken E, W and those taken W, E = -!- 0" • 21 
Observed Qo-Iatitude (weighted mean) 59° 43' 22" '65 ^ 0"’082 

Correction for Height above Sea-level + 0"'09 

Final Co-latitude 69° 43' 22"-74 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A—G) 


Off/ f/ 

S= 30 16 37-26 + 0-082 

= 30 17 7-35 

a? - 30-09 










Serial Ko. 
of pair 


ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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157. Dehra Dun Haig Observatory— 59 “ 41 ' + 


Latitude 

Longitude 

Height 


s(f vy 

78 6 
2240 feet 


Instrument — Zcnitli Telescope 

in. 

Mean Height of Barometer 27 74: 

Mean Tcmpei ature 55^*5 


Observer — Captain H. M. Co^\le, RJi. 


Stars Observed 



Voeitious 

Moan of 
Zeii.tl. 

Uigtttiici-a 

a- 

(lOtl 


Mean 

of N.P. D’rt 


Half of the 
t V ed 


S<*( ondw of 
Co-lat It Uflf* 


I)if!vr<Mice of j , , • 

Zeiutli Dietancrs j ‘ 

oltjji’r- Mean 


3702 Gr. 80 & 1409 No wo. Drc. 6 20 22 

» » » 7 


59 1 '^^* 

7'45 


I5l7 1529 Newcomb Dec. 


C 18 47 
7 
13 
15 


59 595»*9« 
5- 

52*:,« 

52*52 


— 18 42*81 
41 55 
44*50 
41 81 


1530 & 1544 Newcomb Dec. 0 37 5 

If fi ff >> 7 

)* *> *» »* 

,f 19 


59 28 S7’n ' 

57* lb 

57*34 
57 bo 


+ 12 10 84 
lO'.l.l 
10 .>v 

9*8t 


1550 & 1562 Newcomb Doc. 0 31 46 

If ft ft *» 7 

ft »l If >f 

ff fl ft ft 

.. 20 


o II 70 
11*74 
It 04 

12 0 ) 


1568 (fc 1583 Newcomb Deo. 


59 *9 48*29 
48 - -{2 


21 20 ' 03 

If)*Ot 

19 27 
j 8 8a 
j8 HU 
18*25 


4020 Or. 80 & 1592 Newe. Dec. 6 

M 7 


59 14 27*07 
26*88 


+ 2 O 41*74 

41*69 


o*.15 0*1838 


6 & 10 Newcomb 


59 S3 5r28 
54*39 
54*37 
54*42 
54*54 
54*57 


1*5 p *04 0*0034 


11 Newc. Sc 66 Gfv 80 Dec. 13 aj 7 

j> ji ♦» II II lb 

II »» »» II M 19 

.. ft 11 ft It 20 


59 35 28*67 
28*71 
38*78 
38*80 


17 Newc. & 50 Or. 80 Dec. 13 33 36 

I] ft II II »i 19 

.. •• II If II 20 


59 54 24 ’. 1 * 
24*44 
34 46 


j 0*0706 
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ASTRONOMICAL LATITUDES. 


157. Dehra Dun Haig Observatory--(?o-/a(/fi/t/e 59 ° 41 ' + 


Serial No» 
of pair 

Stars Obeerrod 

Date 

Mean of 
Zenith 
•Difitances 

Positions 

of 

Telescope 

during 

Observa* 

lion 

Mean 

of N.P. D’g 

Half of the 
Observed 
Difference of 
Zenith DistuDCCs 

Seconds of 
Co-latitude 

Weight — P 

t? 

P V V 

by each 
obser- 
vation 

Moan 



1904-05 

• 

/ 


• / if 

/ 


if 

if 




10 

71 & 74 Qr. 80 

Dec. 

19 

*3 

48 

W,K 

S9 47 2-66 

- 5 

55 ‘20 

7-46 






91 }) 

)} 

30 



E. W 

2*67 


54 - 7 * 

7-95 

7-71 

I *0 

0*39 

0-1531 

11 

74 ic 80 Or. 80 

Dec. 

19 

*3 

37 

E, W 

S9 S7 .17 ■<’5 

— 16 

29*30 

8 -. 1 S 






M 1 ) l» 


20 



W, E 

37-66 


19-45 

8 ‘ 2 I 

8-28 

1*0 

0*18 

0*0324 

12 

327 Nowc. k 877 Gr. 80 

% 

Mar. 

1 

8 

] 2 

E,W 

J9 48 57-76 

- 7 

49*45 


8*3* 

10 

0-21* 

0*0441 

13 

340 & 344 Newcomb 

Mar. 

1 

3* 

45 

W, E 

59 44 S7-9> 

- 3 

50*35 

7-56 

7*56 

0*5 

1 

0*54 

0-1458 

14 

344 k 364 Newcomb 

Mar. 

1 

3» 

50 

E, W 

59 5® 4-65 

- 8 

57*34 

7*3J 

7*31 

0*5 

0*79 

0*3111 

15 

382 &*d83 Newcomb 

Mar. 

1 

*3 

37 

W, E 

59 '® 3-81 

+ 31 

3*66 

7*47 

7*47 

0*7 

0*63 

0*2778 

16 

887 k 396 Newcomb 

Mar. 

1 

n 

5 

E, W 

60 8 32-76 

- 27 

33*32 

9*44 

9*44 

0*7 

>*34 

1-2569 












16 * 7 

2I’b« = 3-405S- 


Summary. 

No. of pairs 16 

No. of observations 49 

Mean difference between observations taken E, W and those taken W, E = + O'-OD 
Observed Co-latitude (weighted mean) 59° 41' 8*'' 10 + 0"’079 
Correction for Height above Sea-level -I- 0" • 10 

Final Co-latitude 69° 4V 8"'20 


Astronomical Latitude (A) = 80 18 51 *80 + 0-079 

Geodetic Latitude (G) = 30 19 28-73 

Deflection of plumb-line (A— O) 


36-98 
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158 . Dera Din Panah— 59® 25' + 



Latitude 

Longitude 

Height 

... 

30® 34' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in 

70 59 Mean Height of Barometer 29 '58 

490 feet Mean Temperature 50® *2 

Observer — Captain S. G. Burrard, K.E. 


-3 

•3 

‘C «-4 

c 0 

CO 

Stars Observed 

# 

Dale 

Mean of 

Distances 

Positions 

of 

Telescope 

durinpj 

Ohhi‘rva- 

tion 

Mean 

of N P. D’s 

Half of the 
()bHrr\cd 
l)in«oence of 
Zenit li Disitancea 

Sccoi 

Oo*lu 

i)V e»u li 
ol'scr- 
vat ion 

Klrt of 
liludo 

Mean 

11 

t: 

t 

}' 

F vv 



1894 

• 



* / u 


/ 

// 

V 

0 




1 

525 k 639 Gr 80 

Feb. 

2 

i 8 

4 

E, W 

59 21 40*22 

+ 

4 

39 

62 61 






M 11 11 

11 

6 



W. K 

49 



10 25 

59 55 

61 08 

0-7 

0*73 

0*3730 

2 

528 k 539 Gr. 80 

Feb. 

5 

i 8 

17 

W, E 

«;9 8 22*00 

■f 

*7 

30'44 

6 i *44 

61*44 

0*5 

1*00 

0*594* 

3 

6G5 k 672 Or. 80 

Feb. 

2 

11 

27 

W. E 

59 II 40*44 

+ 

»4 

20*94 

61 38 






11 i« n 

” 

6 



E, W 

40*49 



i8'8i 

59 ’30 

60-34 

I *0 

0*01 

0 * 000 1 

4 

697 k G 04 Qr, 80 

Fob. 

2 


*7 

E. W 

59 30 16 08 


4 

' 6-49 

59*50 






11 l» » 

It 

5 



W, E 

16 08 



16-97 

59 »i 

59 '35 

1 *0 

1 *00 

i * 0000 

5 

610 & 630 Gr. 80 

Feb. 

2 

8 

57 

W, E 

59 >4 5 S ‘78 

■f 

11 

4-72 

60*50 






11 11 If 

11 

5 



E, \V 

SS'So 



4’79 

60-59 

60-54 

0*7 

0-19 

0*0253 

6 

610 k 633 Or. 80 

Fob. 

2 

8 

59 

W, E 

S 9 17 °‘94 


8 

59 ' 3 * 

60*25 






11 If 11 

11 

5 



E, W 

0*96 



59 21 

60*17 

6o’2I 

0 7 

0*14 

00137 

7 

660 k 677 Or. 80 

Feb. 

2 

9 

21 

E. W 

59 7 49 ' 9.3 

+ 

18 

11*23 

6i * 16 





1 

»> If 11 

- 

5 



W, B 

49*92 



11*13 

61*05 

61 * 10 

1*0 

o' 7 S 

0-5615 

8 

698 k 720 Or. SO 

Feb. 

6 

12 

O 

E, W 

59 «' .i 8 ’ 9 I 

■f 

14 

20*42 

S 9 M .1 






11 11 }i 


8 



W, E 

58 87 



21*15 

60*02 

59‘67 

0*7 

0*68 

o’ 3>57 

9 

712 & 721 Or. 80 

Fob. 

2 

1 1 

57 

W, E 

59 6 20 * 1,9 


*9 

40*69 

60*84 






11 }• M 

11 

6 



K, W 

20*12 



41*90 

62 *02 






11 11 11 

11 

8 



W,E 

20*09 



40-78 

60*87 

61*34 

0*8 

0-89 

0-6337 

10 

698 k 721 Gr. 80 

Feb. 

2 

12 

1 

W, E 

59 10 44*60 

+ 

15 

i 5 ‘ 7 * 

60*33 


1 

> 


1 


11 11 11 


5 



E, W 

44*57 



>5 'I# 

60 05 




1 


11 11 11 

ft 

8 



W, E 

44 *Srf 



16*42 

60-90 

60*44 

0*8 

0*09 

0 * 0065 

11 

712 k 720 Or. 80 

Feb. 

5 

11 

56 

E, W 

59 7 14*46 

+ 

18 

46*84 

61*30 






It It 11 

’ll 

8 



W,E 

14*42 



45 ’ 5 * 

59*93 

6o*6i 

0*7 

0*26 

1 0*0473 

18 

746 k 746 Or. 80 

Feb. 

2 

45 

8 

K, W 

1 59 22 44*24 

+ 

3 

16*87 

61 * 1 1 






>1 11 It 

11 

6 



W, E 

44*17 



16*32 

60 *49 






11 11 tt 

11 

8 



B, W 

44-09 



16*53 

6o*6i 

60-74 

I * 3 

0*39 

0*1825 

13 

764 k 789 Gr. 80 

Feb. 

2 


0 

W,E 

59 34 43*69 

... 

8 

4 »* 3 * 

60*38 



[ 

i 



11 >1 11 

11 

6 



E, W 

42*64 



43 *2 

.59*52 






11 It It 

11 - 

8 



W, E 

42 58 



4418 

58*40 

59’ 43 

1*3 

0*92 

2*0157 

t 

14 

810 k 828 Or. 80 

Feb.* 

8 

9 

2 

B,W 

4 

59 50*06 

- 

5 

So-66 

59*40 

59 ‘to 

0*7 

0*95 



14 


810 k 828 Or. 60 
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ASTRONOMICAL LATITUDES, 


158. Dera Din Panah— Co-latitude 59 ° 15 ' + 


1 — 






Positions 






Seconda of 

Ph 



Serial No. 
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Summary. 

No. of pairs 25 

No, of observations 52 

Mean difference between observations taken E, W and those taken E = 4- 0'''42 
• ♦ 
Observed Co-latitude (weighted mean) 59° 25' 60" "35 + 0"‘086 

Correction for Height above Sea-level -f 0"’02 

Final Co-latitude 59° 25' BO"' 37 


Astronomical Latitude (A) 

Of // 

= 80 33 59-03 

Geodetic Latitude (G) 

= 30 34 1-87 

Deflection of plumb-line (A— Q) 

•s - 2-24 




ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS 
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159. Dhauleshvar— Co-latitude 7‘'’34' + 

Latitude ... 18*^ Instrument — ZniitU 'IVlc'^cope 

in. 

Longitude ... 71 12 Mean Height of Uaioinder 27 21 

Height ... 2039 feet Mean Tempera lure 


Observer — Tjicut. G. P. Lenox Conynj^Iinin, II E. 
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ASTRONOMICAL LATITUDES. 


159. Dhauleshvar— 71 ° 34 ' + 
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ASTRONOMICAL LATITIJDES. 


159. Dhauleshvar — Co-laiitude 71 ° 34 ' 4- 
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Summary. 

No. of pairs 57 

No. of observations 102 

Mean difference between observations taken E, W and those taken W, E = 4- 0"*13 
Observed Co-latitude (weighted mean) 71^^ 34' 17" *07 4; 0"*045 

Correction for Height above Sea-level 4- 0"*09 

Final Co-latitude ‘ 71" 34' 17"‘16 
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= 18 25 41 -64 
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ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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160 . Dhulipalla— 73° 34' + 

in. 

Latitude ... 16° 26' Maximum recorded Height of Barometer = 29*814 

Longitude ... 80 8 Minimum ,, ,, = 29*716 

Height ... 245 feet Maximum „ Reading of Thermometer = 86° *0 

Instrument — Zenith Sector No. 2 Minimum ,, ^ = 7J, -5 

Observer — J. Ecclcs, M. A. 



Kcte^Tbe barometer was read during work every hour, the themometor every fifteen minutes. For the calculations o£ refraction a separate 
to the presiure and temperature was deuced for each star^ 
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ASTRONOMICAL LATITUDES. 


160. Dhulipalla— CO'/af/Yuflfe 73° 34' + 
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160. Co-latitude 73“ 34' + 
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i 8‘6 

6*2 

... 

5*5 

0 5 

0*25 

24> 

1036 Or. 72 

Mar. 

30 

N 

E. W 

8 

29 

51-8 

82 

3 

57*0 

«;*2 






>1 

f» 

ft 

31 


W, E 


5^ 1 



5^‘ 9 

6 0 






)• 

Jl 

A))r, 

4 

S 

\\\ E 



.so 2 



K 

0 6 






It 

ti 

If 

5 

ti 

E, W 



5* * 



50 8 

5*7 

... 

6 0 

0*0 

0*00 

25 ' 

1039 

Gr. 72 

Mar. 

.30 

N 

W, E 

8 

49 

37*3 

64 

44 

30 2 

7 5 






If 

ft 

II 

31 

11 

W 



2 



» 

8 ? 






II 

If 

Apr. 

4 

S 

E, W 



.^8 * 



29 t> 

7 8 






’* 

If 

ft 

5 

11 

W, E 



40*0 



29 4 

9’4 

8*3 


1*2 

1*44 

26 

1017 Gr. 72 

Apr. 

2 

N 

W.E 

7 

45 

54*0 

81 

20 

I • I 

6*2 






ff 

ff 

If 

3 

S 

E, VV 



54'7 



1 -o 

6 3 

... 

0*3 

3 

0*09 

27 

10445 

Or. 72 

Mar, 

30 

N 

R, W 

0 

*3 

48*6 

73 

57 

5r« 

2 






It 

If 

1 * 

31 


W, E 


47*0 

.5 1 « 

() 2 






If 

II 

A pr. 

4 

8 

W, E 



48 + 



53-4 

5 0 







ff 

” 

5 

II 

E, W 



47 4 



53 3 

5*9 

... 

5 6 

0 4 

O* iff 

28 

1060 Or. 72 

Apr. 

2 

N 

1 E, W 

S 

*7 


78 

5* 

.39* 

6*2 






If 

If 

II 

3 

S 

VV, E 



.13 8 


39 0 

5 i 

... 

S-7 

0*3 

0*09 

29 

1061 

Gr, 72 

Mar 

30 

N 

W, K 

0 

38 

I • I 

7* 

S 6 

5*5 

6*6 






If 

If 

»» 

31 


K, W 


2 * I 


.5 5 

76 






If 

>1 

Apr. 

4 

8 

tc, W 






5 ' 

7*0 







If 

II 

5 

If 

\V, E 



2 8 



5 0 

7*8 

7*4 

... 

®*3 

0*09 

80 

lOGG Or. 72 

Mur. 

30 

N 

E, \V 

2 

35 

17*4 

70 

S 8 

48-0 

6 *^ 






If 

ff 

ff 

3L 

]i 

W. E 


190 


4 S 8 

7 8 






11 

11 

Apr. 

0 

If 

W, E 



iH 2 



^8 (1 

6 8 






If 

If 

3 

S 

E, W 



> 8 *,^ 



4«-.5 

0*8 






ft 

ff 

If 

4 

II 

W, E 



i« 5 



4« 4 

6 9 


» 




fi 

It 

11 

6 

fi 

E, W 



i 8 *b 



48 3 

6*9 

6*9 


0*2 

0*04 

31 

1071 Qr. 72 

Mar. 

30 

N 

W, E 

1 1 

57 

4.S-I 

61 

36 

22-7 

7*8 






If 

21 

If 

81 

fi 

E, W 


45** 


22 6 

7 * 7 






ff 

If 

Apr. 

4 

S 

E, W 



47 8 



22 0 

9*8 






ff 

ff 

II 

6 

If 

\V» E 



46*0 



21*9 

7*9 

8*3 

i 

I’a 

**44 , 

32 

1083 Or. 72 

Mar. 

80 

N 

E, W 

11 

4 

i 8*8 


38 

23*5 

4*7 






ft 

If 

Apr. 

4 

H 

W, B 



iR-7 

23*4 

4 7 






If 

ff 

1 

p 

5 

fi 

E, W 



18*1 



23*4 

5*3 

• •• 

4-9 

1 • I 

1*21 

88 

1086 Gr. 72 

Apr. 

2 

N 

E, W 

9 

16 

54*4 

82 

S* 

*3 

6*9 






ff 

If 

ff 

3 

8 

W, E 



SS'4 

1 


1*2 

5*8 


6-4 

0*4 

0 * t 6 
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ASTEONOMICAL LATITUDES. 


160. Dhulipalla— Co-/at/Yw(/e 73 ” 34 ' + 


Serial No, 
of star 

Star Observed 

Date 

Position 

of 

Aziniiitlial 

stud 

Positions 

of 

Toleseope 

during 

Obsorvu- 

tion 




1889 



34. 

1090 

Or. 72 

Mar. 

30 

N 

W, E 


0 

II 

ll 

31 

II 

E. VV 



II 

Apr. 

4 

S 

E. W 



II 

II 

5 

>1 

W, E 

35 

HOC Gr. 72 

Mar. 

30 

N 

E, W 


fl 

II 

Apr, 

4 

S 

W, E 


II 

•1 

ll 

5 

ll 

E, VV 

30 

1107 

Or. 72 

Apr. 

2 

N 

W, E 


If 

II 

ft 

3 

8 

E, W 

37 

1110 

Or. 72 

Mar. 

30 

N 

W, IC 


II 

II 

Apr. 

2 


K. \V 


II 

II 

II 

3 

8 

W. E 


11 

1* 

ll 

4 

II 

K. W 


II 

II 

II 

5 

II 

W, E 

38 

1113 

Gr. 72 

Apr. 

2 

N 

W, E 


*1 

II 

11 

3 

S 

E, W 

39 

1120 

Gr. 72 

Mar. 

80 

N 

K, W 


II 

II 

Apr. 

4 

S 

W, E 


II 

i> 

II 

5 

»* 

E, VV 

40 

1129 

Gr. 72 

Mar. 

30 

N 

W, E 


II 

II 

Ajir. 

0 

II 

E, W 


II 

II 

II 

3 

8 

VV, K 1 


II 

II 

II 

4 

II 

E, VV 


II 

II 

tj 

5 

»i 

VV, E 

41 

1137 

Gr. 72 

Mur. 

30 

N 

E, W 


II 


Apr. 

4 

8 

\V, E 


i> 

II 

II 

5 

i> 

E,W j 

42 

1140 

Gr. 72 

Apr. 

2 

N 

W, E 


II 

ll 

II 

8 

8 

E, W 

43 ' 

1104 

Gr. 72 

Mar. 

30 

N 

W, E 



)> 

♦I 

31 

11 

E, W 

a 

II 

II 

Apr. 

2 

n 

E, \V 


11 

II 

1) 

3 

8 

W, E 



11 

II 

4 

1) 

K, W 


»♦ 

II 

♦1 

5 

>1 

W, E 

44 

1171 

0 

to 

Mar. 

30 

N 

E, W 


M 

II 


31 


W, E 


II 

II 

Apr. 

•> 

II 

W, E 

1 

II 

II 

•1 

3 

S 

E, W 


fl 

if 

)i 

4 

)i 

W, E 


ll 

ll 

i> 

5 

It 

E, VV 


SecotidH of (^) -latitude 


Observed 

Zenith 

Distuiico 

N.P.D. 

each 

observa- 

tion 

Mean bj 

V 

V V 

North 

Star 

South 

Star 

0 

f 

// 

0 

f 

tf 

// 

H 

" 



I 

14 

26*0 

74 

48 

3* *8 

4 9 







25*7 



31-7 

()'0 







25 *.3 



3* *4 

61 







25*4 



3* *3 

5*9 


5*7 

0'3 

0*09 

9 

1 1 

61-5 

82 

46 

6-4 

4*9 







60 * <) 



6*2 

5*3 







59*9 



6*2 

b-i 

.*« 

5*5 

0*5 

0*25 

6 

16 

48 0 

67 

17 

i 8-6 

7*2 







49 * I 



'85 

7-6 

7*4 


0*3 

0*09 

7 

5 

2*7 

80 

39 

rs 

4*8 







>*.*5 



7‘4 

5*9 







2 * 1 



7*3 

5*3 







1 *6 



7*3 

5*7 







1 *0 



7*2 

6*2 

... 

S -6 

0*4 

0 ’ 16 

10 

0 

.^2-5 

83 

34 

38*8 

6*3 







33 ‘ 2 



38*7 

5*5 

... 

5*9 

O’ I 


10 

3 

22*0 

63 

30 

44*9 

6*9 




1 



24*3 



44-2 

8*5 







23*5 



44*0 

7*5 

7*6 

. . . 

0*5 


8 

7 

47*2 

65 

26 

'9*7 

O-o 







48*3 



'9*3 

7*b 







4«-9 



191 

80 







47*7 



j 9 • 0 

( 1.7 







48-8 



i 8’9 

7*7 

7*4 

... 

O ’ 3 

0*09 

I 

58 

24*3 

7' 

35 

43*3 

7*6 







2 S -2 



42-8 

8-0 







25 3 



42-7 

8-0 

7*9 

... 

0’8 

0*64 

10 

1 

47* 

<^3 

32 

20*2 

7*3 







47*' 



30*0 

7*' 

7*2 

... 

O’ I 

0*01 

I 

16 

.^•2 

72 

18 

2*0 

7*2 

i 

i 





61 



1*9 

80 







5*7 



1*7 

7*4 







5-8 



1*6 

7*4 







.S*9 



1*5 

7*4 







5*6 



1*4 

7*0 

7*4 

... 

0*3 

0*09 

5 

35 

8-9 

79 

9 

15*8 

6*9 







90 



15*7 

6*7 







9*1 



I5*<i 

6*5 







9*7 



15*6 

5*9 







8*8 



15*5 

6*7 







8-7 

i 


15*4 

6-7 

• a* 

6*6 

0*6 

0*36 


0*6 



ABSTBACT3 AND SUMMAEIES OP OBSEEVATION8 AND EESULTS. 

160. Dhulipalla — CO’latitude 73 ° 34 ' + 
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Serial No. 
of star 

Star Observed 

Date 

Position 

ot 

.\ziniuthal 

stud 

PoMifiona 

of 

during 

Observa- 

tlOll 

Observed 

iOtlMllIl 

Dislutice 

K.P.D. 

Seeonf 

by 
eai*h 
obsei va 
tlOll 

s of Co l 

Mea 

Noi-fli 

Star 

ntitiido 

n by 

Souf [| 
Star 

V 

ti tJ 




1889 



0 


// 

0 

/ 

H 

M 

// 

m 



45 

1176 

Gr. 72 

Mar. 

.30 

N 

W. K 

3 

52 

5*8 

77 

26 

T 2 0 

6 2 







It 


SI 

It 

K, W 


4*8 


11*9 

7 * 






1* 

II 

Apr. 

2 

11 

K. \V 



5 7 



11 8 

6* 1 







II 

II 

3 

S 

W, 10 



4*7 



II 7 

7 0 






)» 

II 

,1 

4 

II 

K. \V 



5 4 



11*7 

^•’3 






11 

II 

II 

6 

II 

VV, K 



5*5 



II 6 

6 I 

... 

6:5 

0 5 

0*25 

46 

1188 Gr. 72 

Mar. 

30 

N 

E. W 

5 

24 

.‘;*;‘4 

68 

9 


6-7 







11 

It 

31 

II 

W, E 



5(1 • 1 



11*2 

7 1 






«l 

II 

A Dr 

2 

II 

VV, K 



.^7*1 



10 0 

8 0 






tt 

fi 

ii 

3 

S 

1C W 



5 b ^ 



10*8 

7’.V 







It 

M 

4 

II 

VV, K 



56 0 



JO -7 

7 






>i 

II 

II 

6 

II 

E, VV 



57 5 



10*6 

8 1 

7*5 

... 

0*4 

o* 16 

47 

1108 

Gr. 72 

Apr. 

2 

N 

K. VV 

1 

34 

.^o-i 

7* 

59 

36-6 

6-7 







II 

II 

3 

S 

W, K 



29 9 


5 

6 4 

6-6 

... 

0*5 

0*25 

48 

1203 

Gr. 72 

Unv, 

30 

N 

VV, TC 

4 

52 

39*6 

78 

26 

44 4 

4 8 






>1 

II 

11 

31 

11 

JO, \y 



,V 8 ti 



44*4 








11 

Apr. 

4 

8 

10, VV 



30*1 



44*1 

=; 0 






*t 

It 

TI 

6 

II 

W. J5 



38 8 



44 0 

5 2 


5*2 

0-8 

0*64 

49 

1308 

Gr. 72 

Mar 

30 

N 

K. W 

5 

iS 

58 I 

68 

*5 

O’ 1 

7*2 






II 

II 

>1 

31 

11 

\V. 10 


57 6 



9-0 

6 6 






II 

II 

Ajh*. 

2 

II 

VV, 10 



58*0 



8 8 

7 / 






II 



3 

8 

10, w 



s;H 6 



8 6 

7 2 






II 

II 

11 

4 

II 

VV, 10 



.■;8 7 



8 5 

7 2 






i» 

11 

II 

6 

II 

JO, w 



57 9 



8*4 

6 

7*0 

... 

0- 1 

0*01 

60 

1233 

Gr. 73 

Mar. 

30 

N 

VV, 10 

2 

3 

42*5 

75 

37 

47 4 

4’9 






II 

II 

„ 

31 

II 

E. VV 



4 1 f) 

47 ^ 

5 7 






II 

II 

Apr. 

• > 


K, VV 



40 9 



47 > 

(> 2 






II 

II 

44 

3 

8 

W, E 



41 1 



47 0 

9 






11 

II 

II 

4 

II 

10. \V 



42’0 



47 0 

^ 9 






II 

11 

II 

6 

11 

W. E 



41*2 



4 !) 9 

5 7 



0*4 

0* 16 

61 

1232 

Gr. 72 

Apr. 

2 

N 

\V E 

4 

5 

3*2 

69 

29 

.V7 

6 9 






It 

*’ 

It 

3 

S 

E, \V 



2’5 


3 0 

6-1 

6 ’S 

» 

0 C 

0 • 36 

62 

1265 

Gr. 73 

Apr. 

2 

K 

K. VV 

0 

5 

4*6 

73 

39 

10-6 

6 0 






II 

II 

II 

3 

S 

W. E 



4*3 

10*5 

6*2 

•• 

6-1 

0*1 

0*01 

63 

1276 

Gr. 72 

Apr, 

2 

N 

W, E 

2 

3« 

i 6 ’ 3 

7« 

2 

51-2 

7*4 




: 


II 

II 

ti 

3 

8 

E, VV 


15-2 



51 ** 

6 3 

6-9 

... 

o* 2 

0 04 

64 

1297 Qt . 72 

Apr, 

2 


E. W 

2 

57 

11 ‘O 

76 

3» 

17 6 

fi*6 






II 

N 

It 

3 

8 

VV,E 


JO’S 


*7*5 

6*7 

... 

6-7 

0*7 

0-49 

65 

1312 Gr. 72 

Apr. 

2 

N 

W, E 

0 


^ 6-6 

73 

If 

0* 

5*8 






II 

M 

It 

3 

8 

E, VV 



56-1 


9 M 

5*2 

5*5 

»•> 

1-6 

2*56 
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ASTRONOMICAL LATITUDBS. 


160. DhulipalIa--^/0-/a^/ftfflte 73* 34' + 


Serial No. 
of star 

Star Observed 

Date 

Position 

of 

Azimuthal 

stud 

' 

Positions 

of 

Telescope 

durinj^ 

Observa- 

tion 

Observed 

Zenith 

Distance 

N-P.D. 

Seconds of Co-latitudo 

t) 

1 

observa- 

tion 

Moan by 

North 

Star 

South 

Star 



1889 



o # // 

o , / ^ // 

// 

u 

// 



6 G 

1316 Or. 73 

Apr. 2 

N 

K, W 

3 *7 340 

70 16 32*2 

6*2 






H »1 

.. 3 

8 

W,E 

34*2 

32-1 

6*3 

6*3 

... 

0*8 

0*64 

67 

1327 On 72 

Apr. 2 

N 

W. E 

2 13 43*7 

75 47 50*0 

63 






II 11 

3 

S 

K, W 

44*0 

1 49*9 

5 9 

... 

61 

O’ I 

0*01 









2 re by N. 

Stars » 

15 3i 









5 f)t hy 8 . 

Stars « 

6*99 


Summary. 

No. of North Stars 28 No. of South Stars 29 

No. of observations 210 


Co-latitude by North Stars 

0 

73 

/ 

34 

tf 

7-05 

// 

± 0-096 

„ „ South „ 

73 

34 

6-98 

± 0-062 

Mean Co-latitude 

73 

34 

6 -.52 

± 0-057 

Correction for Height above Sea-level 


-1- 

001 


Final Co-latitude 73° 

CO 

6" 63 



0 

t 

// 

tf 

Astronomical Latitude (A) = 

16 

25 

53-47 

± 0-057 

Geodetic Latitude (G) = 

16 

25 

56-75 



Deflection of plumb-line (A— G) 


3-28 













ABSTEACTS AND SFMMAEIES OP OBSEEVATIONS AND EESULTS, 
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161 . Didawa — Co-latitude 65° 8' + 

Latitude ... 24° 51* Instrument — Zenith Telescope 

in. 

Longitude ... 71 21 Mean Height of Barometer 29‘7(> 

Height ... 212 feet Mean Temperature 71^'8 

Observer — Lieut. II. jVf. Cowie^ R. K. 








I’oBitions 





of 

P-i 



Serial No 
of pair 





ot 


Iliilf of the 

C’o-lutitudo 

11 

'"'Sr, 



Star* Observed 

Date 

ZtMlltil 

Distances 

i'eleseopo 

dunnj; 

( tbsciAa- 
tiun 

Mean 

of N.P. D’s 

( >bsei red 
DitttMVIU'O of 
Zciiith Distances 

! by 

I obscr- 

Mean 

V 

1 

Pi>» 












\ lit ion 







1900 

o 

/ 


o t tt 


/ 

tt 


tt 




1 

13 G 9 Newc.&SSOOar, 80 

Nov. 

17 

2 

52 

E, W 

65 10 59*27 

- 

2 

16 90 

42*^7 

42*37 

0*7 

0*30 

0 0630 ' 

2 

1389 k 1309 Newcomb 

Nov. 

17 

5 

13 

W, E 

65 23 .^0*^8 


14 

t;r)*S6 

42*72 






i) >) It 

It 

18 



E, W 

‘ <>.5 



56 88 

42*77 

42*75 

1 *0 

0 08 

0 0064 

8 

141 G & 1424 Newcomb 

Nov. 

17 

*5 

r? 

W, E 

65 18 I :{8 


9 

i8*«;8 

42*80 






I) 11 )t 


18 



E, W 

1-41 



iS 42 

42 99 

41*90 

1 *0 

o* 23 

0*0529 

4 

1431 1443 Newcomb 

Nov. 

17 

24 

22 

E, W 

65 30 17*82 


21 

3S*SY> 

41 ()6 






tt tt tt 

1) 

18 



W, E 

'7 8s 



35 

42 00 

4 * 98 

I *0 

0 69 

0*4761 

5 

3726 Gr. 80 & 1474 Newe. 

Nov. 

17 

12 

47 

W, E 

65 SO 51*03 

— 

22 

«*75 

43*8 






tt tt ft If 

tl 

18 



E, W 

S' !>*> 



8*88 

43 oS 

43 *3 

I 0 

0*46 

0*2116 

6 

3759 Or. 80 k 1488 Nowc. 

Nov. 

17 

25 

9 

E, W 

65 22 19 37 


*3 

lS‘i 3 

4**24 






It It tt ft 

” 

18 



W, E 




.38*37 

41*11 

41 f8 

I *0 

1*49 

2*2201 

7 

1495 & 1499 Newcomb 

Nov. 

17 

*4 

7 

W, K 

(*5 34 14 ^'5 


25 

32*52 

42*14 






ii tt tt 

1? 

18 



E, W 

14 67 



31*91 

42*76 

42*45 

1 *0 

0*22 

0*0484 

8 

1601 Nowc. & 384(3 Or. 80 

Nov. 

17 

4 

44 

E. W 

65 129*10 

+ 

7 

U* 3 » 

43 * 4 * 






tt tt M tl 

77 

18 



^V , E 

29* 10 



* 3 ‘(>5 

42 75 

43 08 

1 *0 

0*41 

0 * 1 68 1 

9 

1622 Nowo. & 8882 Gr. 80 

Nov. 

17 

21 

»7 1 

W, E 

<»5 ^5 .13 


16 

51*16 

• 

42*83 






It II It 11 1 

If 

18 



E, W 

34 



5**92 

42 08 

42*46 

I *0 

O' 21 

0 • 04 1 1 

10 

3891 Or. 80 & 1646 Nowo. 

Nov. 

17 

I 

34 

E, W 

65 14 24 48 

- 

5 

40*72 

43*76 1 

43*76 

o *.5 

1 *09 

o* 594 » 

11 

8891 Or. 80 & 1549 Newc. 

Nov. 

17 

I 

44 

E, W 

65 24 35*51 

- 

*5 

52*18 

43*33 

43*33 

0*5 

0*66 

0*2178 

\Z 

1653 & 1572 Newcomb 

Nov. 

17 

i8 

59 

W, E 

65 II 7 48 


2 

2r88 

43 ‘ 60 






II II II 

II 

18 


E. W 

7*47 



2452 

42 95 

43*28 

0*7 

0*61 

0*2605 

18 

16439 Sc 1672 Newcomb 

Nov. 

17 

*9 

21 

W, E 

65 SS 29 63 


24 

4 ^* 9 '^ 

43*68 






II It »i 

It 

18 


E, W 

29*62 



46*98 

42*64 

43**6 

0*7 

0*49 

0* 1C81 

14 

4069 & 42 Or. 80 

Nov. 

17 

11 

42 

W, E 

65 27 19*28 


18 

36 61 

42*67 






It tl II 

tl 

18 



E, VV 

19*24 



36 ’38 

42*86 

42-77 

0*7 

0* 10 

00070 

16 

42 Sc 66 Gr. 80 

Nov. 

17 

11 

M 

E, W 

64 59 40*06 

+ 

9 

1 *60 

43*56 






1) »i It 

tl 

18 



W, E 

40*91 



2*61 

43*52 

4.VO4 

0*7 

0*37 

0*0958 


0*0958 



Stars Observed 

2 a Newc. Si. 71 Or. 80 

tt it » If 

3 GNewc.& 113 Or. 80 
130 & 100 Or. 80 

11 It ** 

130 & 181 Gr. 80 
185 Gr. 80 & 7 !) N'ewo. 
97 it 108 Newcomb 

»» Jt »* 

118 & 121 Newcomb 

II II «J 

II II 11 

200 & 317 Gr, 80 

n I* II 

347 Gr. 80 & 155 Ncwc. 

II i> It II 

161 ic 171 Newcomb 
414 Gr 80 & 185 NCWC. 

II II 11 11 

471 Gr. 80 & 203 Newc. 

II II 11 II 

471 Gr. 80 & 209 Newc. 

II It II II 

549 Gr. 80 Sc 229 Newc. 

II II II II 

« 

250 & 258 Newcomb 

}> 11 II 

004 Sc 095 Gr. 80 
274 Nowc. Sc 005 Gr. 80 
710 <;c. 770 Gr. 80 

»• II II 

749 Si 77 C Gr. 80 

11 II 11 

305 & 313 Newcomb 


Date 


Mean of 

Zenith 

Distances 


Positions 

of 

Telescope 

during 

Observa- 

tion 


Mean 

of N. P. D*8 


1900 

0 



0 / 



Nov. 

17 

29 

*5 

W, K 

65 15 30*46 

— 

6 

II 

18 



M, W 

, 19*42 



Nov. 

18 

S 

1 

.^9 

K, W 

65 19 4*94 

- 

10 

Nov. 

16 

6 

*9 

K. W 

65 2 4*78 

+ 

6 

II 

23 



W, E 

4 * 4.1 



Nov, 

1 C 

6 

25 

E, W 

<>4 S 5 44‘47 

+ 

12 

Nov. 

1 C 

21 

1 

49 

W, E 

65 S 

+ 

3 

Nov, 

ir, 

16 

8 

E. W 

65 12 44*40 i 


4 

II 

20 



W.K ^ 

44*25 



Nov. 

IG 

4 

24 * 

W, E 

65 *7 > 3*29 


8 

11 

23 



\V\ E 

J 2 • 9 D 



li 

21 



E, W 

12*85 



Nov. 

1 C 

7 

44 

K, W 

55 37*01 

+ 

»3 

11 

20 



VY, E 

3^»’74 



Nov. 

10 

7 

49 

E, \V 

54 55*39 

+ 

»3 

II 

20 



W, E 

55**2 



Nov, 

1 C 

2 

53 

K, \V 

65 .IS * 8’59 

- 

26 

Nov. 

10 

3 

57 

VV, E 

65 6 29* 16 

•f 

2 

II 

20 



E, W 

28*91 



Nov. 

10 

4 

1 

E. W 

65 *8 37*43 


9 

II 

20 1 



W, E 

. 17*20 



Nov. 

10 

3 

58 

E, W 

65 15 14*86 


6 

II 

20 



\V, E 

M‘b 3 



Nov. 

1 C 

0 

26 

W. K 

65 25 41*63 


16 

II 

20 



E, VV 

41 42 



Nov. 

19 

3 

28 

W, E 

64 43 .^<>*79 

+ 

*5 

’* 

20 



1 i^i w 

3 *J *73 



Nov. 

21 

9 

23 

E, W 

H 33 26*33 

- 

*4 

Nov. 

21 

9 

16 

E. W 

65 26 22*24 

- 

17 

Nov. 

21 

12 

30 

W, E 

65 11 14*22 


2 

II 

22 



E, VV 

I H 19 



Nov. 

21 

12 

39 

W,E 

65 *0 


11 

If 

22 



E, W 

30*54 



Nor* 

21 

19 

7 

E. W 

65 26 38*08 


17 

It 

22 



W. E 

38 08 




Half of the 
Observed 
Differenco of 
Zenith Distances 


s(>S() 


Seconds of 
Co-iatitudo 


by each 
obser- 
vation 


Met 






30 *.12 
30 09 


S '<>7 


47 ’ 4 .^ 


>3 34 

54\S7 

54*20 

3 2 ' o 6 
32 ’M 

59 '48 

5-97 

5 :<» 


3**75 


47*68 


SS'SS 


42 96 
42 ’53 


4281 


4.ro7 

42 67 


42*28 

42*66 


42*90 

42*42 


42*34 
42 -.vS 
42 * 16 


42*69 

42*41 

42*64 

42*55 


42 * 4 * 


4.r *5 
42*25 


42*86 

43*00 

42*80 

42*49 


4 . 1 * 1 1 
41*94 


42*76 

42*29 

43 ' 6 i 

42*99 


42*70 

4244 


42*86 

42*86 


42*88 

42*53 


4«‘7 

42*8 

42*8 
42*2 
42 *( 

42*6 

42*3 

42*5 

426 
424 

42*7 

42*93 

42*65 

42*53 

42*53 

43*61 

42*99 

42*62 

42*86 

42 * 7 * 
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161. Didawa — Co-latitude 65° 8' + • 


i u 





n 

l*ositionH 





Seconds of 

Pu 






Moan of 
/fnitli 
Dittiancos 

of 


ir.'iif of tbo 

('o-J.U it ude 

II 



£■3 

Ol 

Stars Observed 

Date 

dunn^ 

Ml- 

tion 

Mean 

of N. 1 * D’s 

l)b‘^ei veil 

DilTi n nee of 

/< null bi&taiK es 

lu e;ie)l 
obser- j 

Mean 

1! 

e 

r r a 






1 





1 

viilioii 







1900 

o 

/ 


Off/ 






1 



30 

327 Newc. & 8 C 9 Gr. 80 

Nov. 

22 


35 

W, E 

65 12 7’00 

- 


21-78 

42-2 ' 

42-22 

0 7 

0 45 

0-1418 

37 

343 Nowc. k 902 Gr. 80 

Nov. 

21 

3 

20 

E, W 

64 48 45 ‘ 5 ''* 

+ 

*9 

".7 

42-0; 






» >» » 1} 

ti 

22 



W. E 

45 ^8 


50-96 

42 2* 

42 4 = 

1 0 

0 22 

0 0484 

38 

387 & 394 Newcomb 

Not. 

21 

20 

23 

W. E 

65 27 1*02 


18 

17 *-^^^ 

4 1 17 






If it a 

If 

22 



JO. W 

i 03 



19 06 

41 *<>7 

42 ‘^7 

I 0 

0 10 

0 0100 

39 

1059 & 1090 Gr. 80 

Not* 

22 

S 

4 * 

E, W 

<•5 7 45 MG 

-1 

0 

sf' 84 


42 .10 

0 7 

0*37 

0 0958 

40 

419 Newc. & 1138 Gr 80 

Not. 

21 

4 

24 

E. W 

65 19 45-12 


1 [ 

3 *^ 

42 






11 it it Ji 


*>o 



IV, E 

4(1 17 



4 II 

42 on 

*2 32 

1 0 

0 35 

0-1225 

41 

1115 & 1181 Or. 80 

* Nov. 

21 

3 

13 

\V, K 

64 SS 7 

+ 

13 

35 45 

4 2 6.S 






II >1 »» 

II 

22 



E, \V 

7 



14 

4 » 49 

42 09 

1 0 

0 58 

0 3 . 1^4 

42 

471 &: 470 Newcomb 

Nov. 

21 

2 

55 

E. W 

64 55 20 

+ 

*3 

22 61 

42-()2 






ti If It 

11 

22 



W. E 

»!». » *• 

• - 1 / 



21 5t> 

41 93 

42*4 1 

0 7 

0 ( 

0 0403 

43 

170 Nowc. 1281 Gr. 80 

Nov. 

21 

3 

II 

W, E 

65 10 50 81 


2 

8 26 

42 ;; 






»> tt It II 


22 



K, VV 

50 87 



8 S4 

4*^ 

42 29 

0 7 

0 

0* 101 1 

44 

481 Newc. tc 1311 Gr. 80 

Nov 

22 

1 

2 

W. E 

65 3 40 81 

4 

S 

73 

41*54 

41 54 

0 5 

I 13 

0 6385 

45 

•181 Newc. k 1311 Gr. 80 

Nov. 

21 

7 

6 

E. W 

64 59 57‘o; 

+ 

s 

4^ 00 







II 11 II >1 

I) 

22 


W, K 

57 



44 bi 

4 ‘ : ; 

41 «•) 

0 7 

1 o-7« ! 

0*4259 

40 

495 & 515 Newcomb 

Nov. 

21 

0 

3 * 

W. E 

64 5* 9'75 



3i 4* 

41 »<■» 




0 0589 


ft i> if 

If 

22 


E, W 

9 84 



32 91 

4 - 75 

42 1)6 

0 7 

0 29 

47 

495 Newc. & 13 G 7 Gr. 80 

Nov. 

21 

o 

22 

W, E 

65 0 n t;i 

+ 

8 

30 26 

41 77 




0*0809 


M »l 11 J» 


22 



1\ W 

13 (»l 



2tS (>4 

4 ^ 23 

43 01 

0 7 

0*34 

48 

517 & 621 Newcomb 

Nov. 

21 

3 

6 

E, W 

65 I 54*05 

+ 

6 

48 21 

41 16 




0 1369 


It tt It 

It 

22 


W, E 

55 04 



47 

42 92 

43 

1 0 

1 0,; 

I 

49 

1418 & 1425 Or. 80 

Nov. 

21 

o 

1 2 

W, K 

65 20 9 94 

- 

1 1 

20 O3 

41 1* 

43 

0-7 i 

► 

0 64 

0 2867 

50 

544 & 558 Newcomb . 

Nov. 

22 

4 

1 1 

E, W 

65 3 10-22 

+ 

5 

32 1 2 

42*14 

42 14 

0 5 

0 31 j 

0*0545 

61 

644 & 505 Newcomb 

Nov. 

22 

3 

58 ' 

E, W ' 

65 *5 33 * 'i 7 

- 

6 

51 42 

I 

42*15 

42 m 

0 5 

0-52 j 

0 1352 

1 

62 

578 k 683 Newcomb 

Nov. 

22 

'3 

53 

1 

\V, K 

(>$ 2 43 54 

+ 

5 

.59 *5 

42 • 69 

42 bf) 

0 7 

0 02 

0 000^ 

63 

3435 & 1453 Newcomb 

Nov. 

23 

o 


\ 

W, K 

64 50 5*21 

+ 

18 

37 0* 

42*22 






II If II 

It 

24 


E, W 

5*27 



.17*63 

42*90 

4 * Sb 

T-O j 

.Oil 

0 0121 

64 

1404 Sc 1474 Newcomb 

Nov. 

23 

*3 

46 

E, W 

64 31 4908 

4 

36 


41*73 

43-85 


0* iS 1 



11 ^ II It 

» 

24 

\V,E 

49 t»2 



54 .15 

43*97 

1 *0 

0-0524 

66 

1 478 k 1488 Newcomb 

Nov. 

23 

24 

*7 

W.E 

64 40 16-92 

4 

28 

26-06 

42*98 

43*26 


1 

0 3481 


tt If ft 

M 

24 

E, W 

16-94 



26*60 

43 '54 

I *0 

0*59 
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Positions 






Seconds of 

pui 







Mean of 
Zenith 
Distances 

of 



Half of the 

Co-latitude 

H 



^ "3 

.s 

§3 *9 

OQ 

Stars Obserred 



3 'elopcope 

riuriug 

Observa- 

tion 

Mean 


Observed 





Plllf 


of N. 

P. D’b 

Difference of 
Zenith Distances 

by each 
obser- 

Moan 

Weigh 

tf 












vation 







1900 


o 

/ 


o / 



, 

n 

n 

tf 




5 C 

ir >04 k 1623 Newcomb 

Nov. 

23 

2 


K. W 

64 42 

0-78 

+ 

26 

42*10 

42*97 






» 1* n 

II 

24 


W, E 

o-8i 



41*92 

42*73 

41-85 

1*0 

o* 18 

0*0324 

57 

1529 i 1552 Newcomb 

Nov. 

23 

24 

j 

W, E 

65 »5 

30*10 

_ 

6 

56*61 

42'40 






»l II >1 

11 

24 



K, VV 

39 



b 64 

43*48 

42*99 

I *0 

0*32 

o* 1024 

58 

15 G 1 Sl 1583 Newcomb 

Nov. 

23 

6 

7 

K W 

65 >9 

> 5‘77 

_ 

10 

.-^2*78 

42*99 






11 » >» 

ti 

24 



W, K 

15-78 



33 ' It* 

42*62 

42*81 

I *0 

o* 14 

0*0196 

69 

10 k 14 Nowcomb 

Nov. 

23 

lO 

48 

W, K 

64 33 

40*61 

+ 

35 

2*94 

43*55 






♦♦ I* >1 

11 

24 



E, W 


40 60 


2*91 

4351 

. 43*53 

I *0 

0*86 

0-7396 

• 60 

19 k 42 Newcomb 

Nov. 

23 

23 

11 

K, W 

65 15 

46-33 


17 

3*51 

42*82 






it It 11 

1) 

24 



\V, E 

46 30 



3*86 

42*44 

• 

41-63 

I 0 

0*04 

0 • 00 1 6 

61 

64 & 71 Nowcomb 

Nov. 

24 

lO 

21 

E. W 

65 '4 

31*18 

- 

5 

48-36 

42*82 

42*82 

0*7 

0 15 

0*0158 

62 

82 k 93 Newcomb 

Nov. 

23 

19 

42 

E, W 

64 40 

. 10*59 

+ 

28 

12*45 

43*04 






II It II 

}• 

24 



W, B 


30*55 



12*17 

42*72 

42*88 

0*7 

0*21 

0*0309 

68 

88 ^ 93 Nowcomb 

Nov. 

23 

*9 

38 

E, W 

64 43 

5 <** 3 i 

+ 

*4 

45*93 

42*24 



• 


• 

tt I* i» 

II 

24 



W, K 

1 


Sb -27 



46*15 

42*42 

42*33 

0*7 

0*34 

0 * 0809 

64 

131 k 138 Newcomb 

Nov. 

24 

i6 

44 

W, E 

64 S* 

44 46 

4- 

IS 

58*21 

42*67 

42*67 

0*7 

0*00 

0 * 0000 














- 

= 52*4 

5 Pvv = 

= 9-7198 


Summary. 

No. of pairs 64 

No. of observations IH 

Mean difiEerence between observations taken E, W and those taken W, E = — 0" • 05 
‘ Observed Co-latitude (weighted mean) 65'' S'. 42 " *67 ± 0"’036 
Correction for Height above Sea-level + 0"'01 

Final Co-latitude 66° 8' 42"- 68 


Astronomical Latitude (A) 

II 

bS 

0 

/ 

51 

17-32 ± 0-036 

Geodetic Latitude (G) 

= 24 

52 

19-86 

Deflection of plumb-line (A— G) 

a. 


2-04 
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162. Diwat— Co-latitude 70 ° 10 ' + 


Latitude 

... 19° 50' 

in. 

Maximum recorded Height of Barometer = 29-214 

Longitude 

... 79 35 

Minimum j, 

,, „ = 29-082 

Haight 

... 967 feet 

Maximum ,, 

Heading of Thermometer = 74^*8 

Instrument- 

-Zenith Seetor No. 2 

Minimum „ 

y> y) = 64 '0 


Observer — J. Ecelcs, M.A. 



Koto. — Tho barometer was road during work every hoar, the thermoiUdter every iifteca minutes* iTor the calcalatioxis u£ roiraction a 8eparat» 
lAlae tor the pressfire and temperntorc was deduced for each star. 
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762. Oiwai — Co-latitude 70 ° 10 ' + 






Positions 







Seconds ot (’o-liif it iidc 



£ 0 
tn 

Star Observed 

Date 

Position 

of 

A/iimiMial 

btud 

ot 

J elescopo 
iiin in(r 
OhMiM \a- 
ti on 


Obser\ ed 
Zenith 
Diftlfiiu*o 


N.r.D. 

OfU li 
ob^tei \ a 
lion 

Mean 

NoilJi j iSont r 
Star 1 Star 

V 




1888-89 




» / 

// 



n 


1 

v 

j" ”■ 


32 

419 Or. 72 

Dec. 30 

N 

W, E 

0 

53 

.^o’4 

7* 

4 

3 3 

32 9 






j» ») 

„ 31 

it 

E, W 



30 tl 


3*4 

32 8 






it it 

Jan, 1 


E, W 



3« 



^ 4 

V 9 






ft ft 

,1 2 

S 

W, K 



3 * 



3*4 

31 « 






)i it 

1 . s 

SS 

W, R 



3‘ 5 



3 4 

3* 9 






ft ft 

ft 4 

SI 

E, W 



30 8 



3*4 

32 b 


32 3 

0 a 

O ' 04 

33 

«9 Or. 72 

Doc. 30 

N 

E, W 

3 

3* 

24 6 

7^ 

42 

56 6 

3 a 0 





• 

SI )» 

„ 31 

it 

W, E 



24*4 



5^** 7 

32*3 



1 



SI IS 

Jan. 1 

SI 

W, E 



35-0 



56 7 

D *7 






SI it 

,, 2 

s 

E. W 



25-1 



5 ^> 7 

3' b 






II It 

,1 3 

Jf 

VI \V 



24 9 



7 

U 8 






$1 If 

II 4 

SI 

W, E 



25-0 



56 8 

3‘ 8 

... 

D 9 

o‘ 6 

0 • 36 




9 













34 

441. Or. 72 

Dec. 30 

N 

W,E 

3 

55 

4 8 

67 

J 5 

27*9 

32 7 






SI II 

31 

„ 

1^, \V 


6 1 


27 9 

34 0 






IS >1 

Jan. 1 

It 

E, W 



6 7 



27 9 

14 6 






II IS 

9 

S 

W, E 



^ 5 



27 9 

M '4 






II 1* 

„ 3 

,, 

W, E 



6 f) 



279 

H S 






IS 11 

„ 4 

” 

E, VV 



0*4 



27 9' 

34 3 

34 i 

... 

0 4 

0 ' if) 

85 

449 Or. 72 

Peo. 30 

N 

R. W 


10 

30’ I 

71 

2 1 

40 

r, 9 






tl 11 

„ 31 

„ 

W, E 



30 2 


4 

M 8 






11 II 

Jiin 1 

„ 

W, E 



30 7 



t 0 

'* 5 






SI II 

IS 2 

8 

E, \V 



30 9 



4 > 

’ ‘ 2 






11 SI 

11 3 

II 

E. \V 



3> 



A J 

32 5 






SI SI 

,, 4 

IS 

W, E 



3> 5 



4 1 

32 

... 

3' 

0 7 

0*49 

36 

460 ar. 72 

Dec. 30 

N 

W, E 

5 

3 

12*0 

«>S 

7 

22 1 

34 I 






SS II 

1, 31 


!<:, w 


1 I ^ 


22 0 

33 4 






IS IS 

Jan. 3 

S 

W. E 



I2M 



22 0 

34 ^ 






SS IS 

„ 4 


E, W 



11 0 



22 0 

33 b 

33 9 


0*2 

0*04 

87 

468 Gr. 72 

Jan. 1 

N 

E. W . 

1 

36 

20*8 

68 

34 

142 

’s5’o 






II II 

,1 2 

S 

VV, E 


19 9 



14 3 

>4* 

34 f» 


0*9 

o' 8 i 

88 

472 Or. 72 

Dec 31 

N 

\V, E 

I 

*9 

48-4 

7* 

30 

20 8 

32*4 






11 SI 

Jan. 3 

S 

K, VV 



48 '6 


• 

20 8 

32 '2 






11 II 

II 4 

ji 

W| E 



48*8 



20 8 

32 0 

■ 

32 2 

0*3 

0'09 

89 

' 600 Or. 72 

Dec. 30 

N 

W, E 

2 

33 

45-8 

72 

43 

17*9 

32*1 






SI IS 

,1 31 

„ 

E, W 



44-8 



17*9 

» 






II II 

Jan. 1 


VV, K 



46*7 



170 • 

3 * • a 






SS SS 

M 2 

S 

E, W 



46 8 



17 9 

* 




o ‘36 


SI IS 

s. 4 

IS 

E, W 



45*9 



180 

33 * * 


31*9 

0*6 

40 

623 Gr. 72 

Doc. 80 

N 

E, W 

1 

21 

54*4 

7» 

32 

26 7 

32 *3 






SS IS 

,1 31 

II 

VV, E 



53-7 



26*7 

33 0 






SS is 

Jun. 8 , 

S 

E, VV 



55 7 



26 8 

3‘*‘ 




016 


IS SI 

„ 4 

II 

W,E 



549 



26 8 

.3« 9 


321 

0*4 

41 

580 Or. 78 

Jan. 1 

N 

E, W 

1 

>4 

S 5 « 

6 $ 

55 

'sR a 

34*0 






• 

II IS 

4 > 

1) 

8 

W, E 



S 5 *b 



38' 2 

33‘« 

33'9 


0*2 

0*04 
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Serial No. 
of star 

Star Observed 

Date 

PoHi! ion 
of ; 

A zi in lit bill 
stud 

Positions 

of 

'relescopo 

duriiii 4 

Observii- 

tioii 

Obserred 

Zenith 

Distance 

N.P.D. 

SeeciUib 

by 
eucli 
obsei va- 
tion 

of (.'o' latitude 

Mean by 

North 1 South 
Shir- j Star 

tt 

0 V 



1888-S9 



0 

/ 

// 

0 

/ 

u 

„ 

tf 

n 



42 

551 Gr. 72 

Dec. 

30 

N 

W, E 

4 

4» 

149 

(>S 

28 

17*.^ 

. 32*2 






It it 

II 

31 

II 

K, W 



151 



»7‘.^ 

.32*4 






»l 

Jiin. 

1 

,, 

VV. K 



!•;*<) 



17 3 

.3.3 ■ 2 







2 

S 

E. \V 



16 • 1 



i7'.l 

.3.3 4 






Jl II 

»l Ik 

SI 

»» 

3 

4 

It 

II 

W. E 

K, W 



15*7 

> 5-9 



172 

17*2 

.32 9 
33 ' 1 

32*9 

... 

0-8 

0*64 

43 

5fifi Gr. 72 

Jan. 

1 

N 

E, W 

12 

26 

24*7 

82 

36 

5^*9 

. 32*2 






If M 


2 

S 

VV, E 



24*0 




.3.3 0 




• 



II 

3 

,, 

E. W 






57*0 

.12 7 






«l 41 


4 

11 

W, 1 :: 



25 -2 



57' 

. ,3« *9 

f 9 » 

32*5 

0*0 

0*00 

44 

6G9 Gr. 72 

Dec. 

30 

N 

E. W 

6 

6 

50*8 

' 64 

3 

•42*7 

.3.3*5 






II JI 

11 

31 

11 

W, E 



50*7 



42*7 

3.3*4 

.33*5 


0*2 

004 

45 

577 Gr. 73 

Jun. 

1 

K 

W. K 

0 

8 

2 * 1 

70 

18 

.34 

.32*7 






t> II 


2 

S 

IC, W 



1 



34 8 

3.3*3 








3 

II 

VV, E 



* 5 



.34 •« 

.3.3 .5 




0*36 


II <1 

II 

4 

•1 

E, W 



1*9 



34-8 

32*9 

• • • 

33** 

0*6 

4G 

679 Gr. 72 

Dec. 

30 

N 

W, E 

3 

26 

35*5 

66 

43 

57*7 

33*2 

33*2 

... 

0*5 

0*25 

47 

689 Gr. 72 

Jan. 

3 

S 

E, W 

3 

1 $ 

10*6 

66 

5 a 

14 * 3 

.3.3-« 







If 

4 

II 

W. E 



19 8 



14*2 

.34*0 

33*9 


0*2 

0*04 

43 

690 Gr. 72 

Jan. 

2 

8 

W, E 

4 

37 

6-8 

6 s 

3.? 

271 

33*9 

33*9 

... 

0*2 

004 

49 

593 Gr. 72 

Dec. 

.30 

N 

>; • 

E. W 

3 

6 

27*2 ! 

67 

4 

6-8 

34*0 






If II 

II 

31 

II 

i 

VV. E 



ab 5 



6*8 

33 .3 

33 '7 


O’O 

0*00 

50 

600 Gr. 72 

Jan. 

3 ! 

s 

W, E 

a 

4* 

46-2 

67 

27 

46-7 

32*9 






i» >1 

II 

4 1 

II 

E, W 



40 9 

! 



40*7 

33 b 

3.3*3 

... 

0*4 

0 * 16 

51 

610 Gr. 72 

Dec. 

.30 

• 

N 

W, E 

2 

44 

40 ft 

67 

25 

53 '4 

34*0 






f. • >. 


31 : 

II 

K, VV 



39‘7 i 



5.14 

.3.3' ' 






fi 11 

Jun. 

■ 1 I 

II 

W. 1C 



39*9 ! 



5.3*4 

33 3 






II II 

II 

2 ' 

8 

E, W 



40 9 1 



53*4 

34 3 

33*7 

... 

O’O 

O ’ 00 

52 

618 Gr. 72 

Jan. 

3 

S 

E. W 


1 

.*;a'3 

69 

8 

39.3 

51*6 






11 If 

ft 

4 

,11 

W, B 



53*5 



39*3 

32*8 

32*2 


>5 

2*25 

53 

623 Gr. 73 

Dec. 

30 

N 

E, W 

0 

*7 


69 

43 


3.3*5 






II ft 

II 

31 

11 

VV. E 


22*6 



10*3 

32 9 

.33*2 

..« 

0*5 

0*25 

54 

623 Gr. 72 

Jan. 

1 

N 

E, W 

12 

4 a 

279 

57 

28 

.3*9 

31*8 




3*5i 


II II 

II 

2 

8 

W, E 


27*8 



3*9 

3**7 

3*-B 

. . * 

• 

19 
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162. D\\Nd^— Co-latitude 70 ° 10 ' + 






Serial No, 
of btar 
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mmmmrn 





• 






Seconds of Co-latitudo 








Positions 












Star Observed 

Date 


Foflition 

of 

Aziiniitha) 

of 

Telescope 

during 

Obeerred 

Zoriitli 


N.P.D. 

by 

each 

Mean by 

V 

V V 





stud 

ObMcrva- 

Didtanco 




observa- 

North 

Soutli 








tion 






tion 

Star 

Star 





1889 




• / 

H 

0 

/ 

tt 

tf 

tt 

If 




812 Or. 72 

Jan. 

1 

N 

W» E 

I 8 

15 3 

7 * 

18 

47*4 

32' I 








2 

8 

E, VV 


15-6 



47 ■ 5 

.11*9 








3 


\V, E 


15-6 



47*5 

* 9 






n '» 

It 

4 

11 

E, W 


15 4 



47'(> 

32*2 

... 

32-0 

o’S 

025 


833 Gr. 72 

Jan. 

1 

i 

N ! 

E, W 

4 37 

45*4 

65 


4 J -8 

.1.V2 






If II 

- 

2 

1 

S 

W, K 


46-7 



47’8 

34*5 

33*9 


©• 2 

0*04 


887 Gr. 72 

Jau. 

3 

8 

E, W 

o 59 

32*6 

69 

11 

o’o 

33 • 5 






>» It 

II 

4 

II 

W,E 


3*‘9 



0*9 

32*8 

33* a 

... 

0*5 

0'2S 


850 Gr. 72 

Jan. 

1 

N 

W, E 

o 34 

25‘0 

69 

36 

8-1 

.13* * 




1 


»» »» 

ft 

2 


E, W 


*s>:4 



8-1 

1 33*5 

33*3 

... 

0*4 

0* 16 


852 Or. 72 

Jan. 

3 

S 

W, E 

o i; 

11 *0 

69 

S3 

2I'8 

328 

32*8 


0*9 

o‘8i 

1 












5 er by N. 

Stars = 

22-21 













5 by S. 

Stars =» 

II 99 


Summary. 

No. of North Stars 41 No, of South Stars 30 

No. of observations 204 

O'// // 

Co-latitude by North Stars 70 10 33*66 4 0*073 

,, South Stars 70 10 32*54 4 0*079 

Mean Co-latitude 70 10 33*10 4 0*054 

Correction for Height above Sea-level 4 0*03 

Final Co-latitude 70" 10' 33"-13 

o / // tf 

= 19 49 26-87 + 0-054 

= 19 49 32-57 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A—G) 


5-70 



Serial No. 
of pair 
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Latitude 

Longitude 

Height 


163. GudaW— Co-latitude 75 ° 58 ' + 

14® 1' Instrument — Zenith Telescope 

in. 

80 4 Mean Height of Barometer 29 80 

292 feet Mean Tempci ature 72^*4 

Observer — Lieut. G. 1\ Lenox Coiiyngliani, U L. 


Stars Observed 



Mean of 
Zenit ii 
l)ifttaiu;C8 


Posit ions 
of 

Tele-^c’opo 

during 

()l)ser^a• 

tion 


Mean 

of N. P. D’fl 


Half of tlio 
( tlnei rt'il 
DiftiMencM of [ 

Zt'iiith 1 


Seeonils of 
Co-lalii ucln 

by e.vch 
oiisei- Mear 

vatioii 


1232 & 1240 Gr. 80 


Jan 10 
„ 18 


6 46*56 
46 t >4 
46 78 
46*82 


7 57 49 

58 4'1 

57 

58 18 


1260 & 1273 Gr. 80 


Jan. 10 
IH 

M 22 

23 


75 4' J5'-’R 
2 5 .15 

25 .50 

25 54 


+ 17 25*77 
22 07 

2 .^ 47 

24-09 


1272 & 1297 Gr. 80 


Jan. 16 
18 


76 I 42*25 
42 . u 

42 49 
42*53 


- 2 55*o:{ 

5 ‘ 90 


55 *o:{ 49-2 

5! 90 50 4 
54 23 4« .1 
53’ 27 49*3 


1313 k 1342 Gr. 80 


Jan. 20 8 33 

22 


75 5^ 26 98 

27 07 
27*12 


1359 & 1363 Gr. 80 


1870 & 1390 Gr. 80 


1402 & 1411 Gr. 80 


1434 k 1449 Gr. 80 


1461 k 1485 Gr. 80 


Jan, 16 II 36 
.. 20 


Jan. 16 II ^0 
„ 20 
n 22 
n 23 


Jan. 16 
„ 18 
n 22 

» 23 


Jan. 16 
„ 20 
22 

M 23 


Jan. 16 

M 20 

„ 22 


75 53 4940 i 

+ 4 59*66 

49 

59 5* 

49*68 

59 t.5 

49'7.^ 

59 72 

75 45 5^'5» 

•f 12 57*6; 

5' 7* 

57*9* 

51*80 

56 4 5 

5**85 

56 89 

75 5.3 54 87 

+ 4 54*13 

54 9^ 

55*44 

55**9 

54*74 

55 ’*5 

54*40 

75 45 7 *.^5 

+ 13 43*56 

7’5« 

43 64 

7*70 

42*89 

7*75 

42*62 

76 I 41*32 

- a 5*’.39 

4**57 

5288 

41*69 

52*7i 
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mmmmm 


— 





1 










Positions 



Seconds of 





Stars Observed 



Moan of 
Zenith 
Distances 

of 

Telescope 

during 

Mean 

Half of the 
Observed 

Co'latitude 

II 


p u t> 


Hate ; 

of N. P. D’» 

DilTcrenco of 

by each 
obser- 
vation 


s 

jao 

V 

5 0 

OD 




Observa* 

tion 


Zenith Distances 

Mean 

"oj 

is 





1891 

• 

/ 


0 / M 

/ M 

// 

N 




10 

147 C k 148 S Or. 80 

Jan. 

16 

I 

37 

W, E 

75 5 * 4*96 

4 6 45*03 

50*0 








20 


E, W 

5*22 

45-16 

50 ‘.S 



0-8 



5 » tf t» 

*’ 

22 



E, W 

5*34 

44-69 

50*0 

So*i 

\ *2 

0*77 

11 

1494 & 1498 Gr. 80 

Jan, 

16 

I 

5 * 

E, W 

76 631-77 

- 7 41 -.16 

40*4 






n >* M 


18 


W» E 

31*90 

41*82 

50*1 

49*6 

0*8 




»» It n 

11 

23 



E, W 

32*24 

42*99 

49*3 

0*3 

0*07 

12 

1498 k 1504 Gr. 80 

Jan. 

16 

I 

44 

W, E 

75 59 24*75 

- 0 35*36 

49*4 






II Jl 


18 


E, W 

24-89 

34 ‘^>9 

50*2 


0*8 




11 « 51 

II 

23 



W,E 

25*22 

35-81 

49*4 

49-7 

0*4 

0*13 

13 

1617 & 1524 Gr. 80 

Jan. 

16 

8 

29 

E, W 

75 59 35*45 

- 0 46-27 

49*2 








18 


W, E 

35*59 

47**8 

48*4 








22 



W,E 

35 ‘^^7 

47**4 

48 * 7 

48-8 





n •• 


23 



K, W 

35*94 

47*22 

48-7 

«*3 

0*5 

0*33 

14 

1540 & 1554 Gr. 80 

Jan. 

16 

1 1 

26 

W, E 

75 47 20*24 

4 U 29*15 

49*4 

48*7 



0*36 


11 »» 11 

II 

22 



E, W 

20*68 

*7-38 

48*1 

1 *0 

0*6 

15 

1559 k 1577 Gr. 80 

Jan* 

1 C 

22 

32 

E, W 

75 39 9*41 

+ 19 .^ 9*54 

49*0 






}* *1 15 

If 

18 


W, B 

W. E 

9*56 

41*26 

508 






55 1* 

♦* 

22 



9-86 

39*34 

49*2 

49*7 

1 ' 2 

0*4 

• 

0* 19 

16 

1683 L 1596 Gr. 80 

Jan. 

1 G 

3 

16 

W, E 

76 20 35*36 

- 21 45*72 

49 6 




• 


If 11 11 


18 



E, W 

35*53 

46*99 

48* 5 






ti 11 11 


22 



E, W 

35*86 

46*40 

49*5 






.5 1, „ . 

11 

23 



W, E 

35*95 

47 * JO 

48*9 

49*1 

*■3 

0*2 

0*05 

17 

1606 & 1622 Gr. 80 

Jan. 

16 

10 

40 

E, W 

76 22 51*66 

~ 24 2 * 3 * 

49*4 






tt II II 

11 

38 


W, B 

5**84 

3*7 

48-7 






ft II II 

11 

22 



W, K 

52**9 

3 32 

48*9 






f> II If 


23 



E, W 

52*27 

3 38 

48*9 

49*0 

*3 

0*3 

0*12 

18 

1636 Gr. 80 & 959 Gr. 72 

Jan. 

16 

5 

*5 

E. W 

1 

76 10 59*87 

~ 12 12*95 

46*9 






j» ♦> • »i II 

Jl 

18 1 


W, E 

60*05 

u *99 

48 ' I 






II II II 

II 

22 1 



E, W 

60 43 

*.ro 5 

47*4 

47*6 



3 * 7 ^ 


11 ft >1 II 

. .1^ ' 1 

>1 

23 



W, E 

60*52 

12*17 

483 

*3 

*7 

19 

1 C 74 k 1 C 8 S Gr. 80 

Jan. 

16 

6 

39 

W, B 

76 15 23*00 

- 16 32*42 

50*6 






»> »l «l 

11 

18 


E, W 

23*20 

32*84 

50*4 






** II ft 

11 

22 



W, E 

23*60 

33*37 

50*2 






» II It 

» 

23 



E. W 

23 * 7 * 

• 33*34 

50-4 

50*4 

**3 

i*i 

J -57 

20 

1727 k 174 C Gr. 80 

Jan, 

16 

n' 

8 

W, E 

75 48 *5*69 

+ 10 33*94 

49 6 






»» II II 

II II II 

ft 

ft 

18 

22 



E, W 

W, E 

^ 5 * 9 * 

16*35 

33 4 * 
32*56 

49*3 

48*9 






»» »i II 

it 

23 



B, W 

j 

16*46 

32*93 

49*4 

49*3 

*’3 

0*0 

0*00 
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Stars Observod 


Mean of 
Date Zt'niUi 
DiBtancoa 


Poftif ions 
of 

TolfMcope 
during 
ObscM vu- 
tion 


H'df of the C'o-l{ 

Mean Obaoncd 

ofNP. D’a DilToienco of ‘ , 

Zc.i.tl. Dmlunces '’-V* ' 


Seconds of 
C'o-lut il lulo 


17G2 k 1769 Gr. 80 


Jan ItJ 6 26 

18 

» 22 
» 23 


382 Gr 64, k 475 Gr 80 Jan. 21 


75 39 20 50 
20' 73 
21 19 


76 6 25 40 

25 52 
25 5b 


19 29 67 

29-99 
27-^9 
27 7S 



511 k 517 Or. 80 


Jan. 20 10 ■\2 

u 21 

„ 24 


76 II 24*94 
24 97 
25*08 


*•3 I 0*7 


546 k 565 Gr. 80 


75 49 2* 27 

21 j I 
21 40 
2*'43 


689 k 602 Gr. 80 


Jan. 20 3 

21 I 

24 I 


76 5 44 >2 
44' '5 
44 24 

44 27 


b 5.1 QO 

54' 7« 
S4‘3b 


C28 & 630 Gr. 80 


Jan. 20 
21 

„ 24 
.. 25 


7b 15 54 'Jb 

54 .^9 
54' *8 
54*50 


661 4c 677 Gr. 80 


Jan. 20 7 

21 

„ 2t 
,, 25 


75 3 b 30 

.’>6 32 
36 40 
36*42 


+ 27 *.r,i9 

*3 4« 
12 5« 
12*68 


696 & 712 Gr. 80 


Jan. 20 
» 21 

24 

11 25 


75 55 . 19 ‘ 5 b 
39 

39 b6 
*39 b8 


734 k 740 Gr 80 


740 k 742 Gr. 80 


742 & 749 Gr. 80 


Jan. 20 
21 

„ 24 

» 26 


Jan. 20 
„ 21 
24 

» 26 


Jan. 20 I 521 
„ 21 

24 

„ 25 


75 43 34*03 


76 o 13*04 
j 3 * 06 

J3''3 
13* 16 


76 9 38-54 
»8'57 

18*64 

18*67 


lb I5*n 
15 73 
*5*5^ 
14*70 


10 30 *06 

38*81 
3^^'59 
39 *14 



"eight 
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Serial No. 
of pair 

Stors Observed 

Date 

Mean of 
Zenilli 
Dietuncos 

Positions 

of 

Telescope 

during 

Observa* 

lion 

Mean 

of N. P. D’b 

• 

Half of the 
observed 
Differenee of 
Zenith Distances 

« 

Seconds of 
Codatitudo 

Ph 

11 

bo 

'S 

ts 

V 

p V V 

by pacdi 
ob.'iKM-- 

vution 

Mean 



1891 

0 

/ 


0 

/ // 


/ 

// 

// 

// 




32 

754 k 7 S 9 Gr. 80 

Jun. 

20 

8 

40 

W, K 

75 

55 1*75 

+ 

3 

47 ''S 

48 9 






»* )i n 


21 



E, W 


1*77 



47 * 7.5 

40*5 






>» )> >1 

)♦ 

21. 



Kf VV 


1*84 



47 - 88 

49*7 






f) i> fl 

11 

25 



W. E 


i'86 



47 06 

48 9 

49*2 

1*3 

0* 1 

o-oi 

33 

809 & 818 Or. 80 

Jan. 

20 

24 

4 

W, E 

76 

20 57*75 


22 

7 * 4.1 

50 *.4 






>1 1» >> 

It 

21 



E, W 


57 * 7 « 



8 -50 

49 ‘3 








21. 



E. VV 





790 

40 9 






ft ft ft 

ff 

25 



W, E 


5 r»<> 



6 ■ 98 

50*9 

50*1 

1*3 

0*8 

0*83 

34 

837 * 8 G 1 Gr. 80 

Jan. 

20 

i8 

4 * 

K, W 

76 

7 •.T 47 


8 

2.roo 

49*6 






it It It 


21 



\V, E 


M'.SO 



24-92 

48-6 






II II II 

fl 

24 



W, K 


*3 52 



24-17 

49 4 






11 fl If 

If 

25 



E, W 


tSib 



24*41 

49-2 

49 '* 

1-3 

0*1 

0*01 

33 

887 k 898 Gr. 80 

Jan. 

20 


3 * 

W, E 

75 

59 


0 

26*81 

40*2 






II II It 


21 



E, W . 


1 6 • 05 



27-32 

48 7 






11 II ii 


21 



E. VV 


1611 



26' 2 1 

49*9 






}f fl fl 

If 

25 



W, E 


i6* 13 



20*85 

49 3 

49*3 

1*3 

0*0 

0 

0 

b 

36 

902 Or. 80 k 517 Gr. 72 

Jan. 

20 

8 

0 

r., w 

76 

8 45*56 


9 

S 7’'5 

48-4 






II II It II 

,, 

21 



W. E 


45 ‘ 59 



57 'M 

485 






II ff W fl 


24 



W, K 





56*5.4 

49 * ‘ 






If ff 11 II 

II 

25 



E. VV 


45*68 



56-68 

49-0 

48-7 

1*3 

0*6 

0*47 

37 

623 Gr. 72 4.928 Gr. 80 

Jan. 

20 

4 

32 

W, E 

76 

3 40’28 

_ 

4 

5**54 

48-7 






11 I) II 1 ) 

,, 

21 



E, VV 


40 • 30 



50-67 

49-6 






1 * If II If 

*1 

24 



E, W 


40 37 



.‘ii‘H 4 

48*5 






If fl II If 


25 



W,E , 


40*39 



5**74 

48*7 

48-9 

>■3 

0*4 

0-21 

38 

947 Sc 954 Gr. 80 

Jan. 

20 

i6 

.1,1 

E. VV 

76 

7 . 5*02 


8 

16*09 

48-9 






If If f) 

If 

21 



VV, E 


5*04 



’ 6*35 

48*7 






If ff If 

1 

ff 

24 



W, E 


5*10 



15*82 

49 *. ^ 

49*0 

1*2 

0*3 

0*11 

39 

998 Sc 1001 Gr. 80 1 

Jan. 

20 

6 

2O 

W, E 

76 

10 44*8 1 


1 1 

54*85 

50*0 






fl f, 1 


21 



E, VV 


44 '8j 



56- 00 

48-8 






If ff fl 1 

n 

24 



W, E 


44*90 



55 *06 

49 -8 






If If 11 


25 



E, W 


44*92 



SS ’87 

49*1 

49*4 

*•3 

0*1 

0*01 

40 

1010 & lOlC Gr. 80 

Jan. 

20 

12 

4 

1 

E. W 

76 

7 2*®5 


8 

12*86 

49*2 






fl ff If 

It 

21 , 



W. E 


2*07 



12*46 

49*6 






II II II 1 


24 



E, W 


2*14 



11*18 

51*0 






ff ff ff 

11 

25 



W, E 


2-17 



12*38 

49-8 

49*9 

>3 

0*6 

0*47 

41 

1037 Gr. 80 Sc 004 Gr. 72 

Jan. 

20 

1 

6 

W, E 

76 

19 1*27 


20 

11*98 

49 *.1 






» fl 11 M 

i> 

21 



E, VV 


1*30 



* 2*55 

48-8 






>* II If If 

11 

24 



W, E 


i*.v 7 



21*53 

49*8 






>» *» 1 ) II 

fl 

25 

t 


E, W 


1*40 1 



12*11 

49*3 

49*3 

1*3 

0*0 

0*00 

42 

1065 & 1076 Or. 80 

Jan. 

20 

21 

31 

E, W 

76 

tS 49*57 


16 

60 *94 

48*6 






fl fl ii 

II 

21 



W,E 


49 ’.59 



61-77 

47*8 






ff ff ff 


24 



E, W 


49*67 



59 85 

49 8 






ff ff ft 

If 

25 



W,B 


49 69 

t 


-.13 

48*4 

48*6 

1*3 

0*7 

0*64 



ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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163. OudaW^Co-latitude 75 ° 58 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Moan of 
Zenith 
Distances 

Dositions 

of 

Telescope 

dunri*' 

Observa- 

tion 

Mean 

• of N. P. D*8 

Hnlf of the 
01)Ht*rved 
Difference of 
Zenith DistunceH 

Socor 
Co la 

hy eacli 
obser- 
vation 

ids of 
titudo 

Mean 

Ah 

il 

tr 

ts 

V 

1 

P c u 



1891 

O / 


0 / // 

* 

// 


// 




43 

1104 Or. 80 & C 37 Or. 72 

Jan. 

20 

6 i8 

W, E 

76 I 5218 

- 3 

2*77 

40 4 






)* )> n M 

») 

21 


K. W 

52*20 


3 ‘49 

48*7 






»> a i> 11 

n 

24 . 


W, E 

52 28 


3 

40 ' 2 






» }> )f 

}» 

25 


E, VV 

52 * 3 * 


401 

48‘3 

48*9 

*‘3 

0*4 

0*21 

44 

IIG Dy. 75 Sc 1175 Or. 80 

Jan. 

20 

11 21 

E. W 

76 6 54 03 

- 8 

4‘«5 

40*2 






)> )* » » 

» 

21 


W, K 

54 06 


4*61 

40' 5 






f» 11 i> >1 

M 

24 


E. W 

54 * 14 


5*21 

4 « 9 






)> >1 )> }> 


25 


W, E 

54- *7 


S‘<P 

4«'3 

49*0 

1*3 

O ' 3 

1 

0* !2 

45 

663 Gr .72 & 1187 Or 80 

Jan. 

20 

25 28 

W,E 

7 (> 27 5*97 

- 28 

17*24 

48 7 






i) )> 1} }> 

»* 

21 


E, W 

6*00 


17 71 

4 « 3 






)) >1 11 >1 


24 


W, E 

6*o8 


*7 ^9 

48 1 






11 )i i» »> 

II 

25 


E. W 

6 1 1 


17*01 

49*1 

48*6 

' • i 

0*7 

0*64 











2 P - 

54 b 

i Fee - 

= 18 12 


Summary. 

No. of pairs 45 

No. of observations 170 

Mean difference between observations taken E, W and those taken W, E = — 0'^-05 
Observed Co-latitudc (weighted mean) 75 ^ 58 ' 49'' *34 + 

Correction for Height above Sea-level 4* 0"‘01 

Final Co-latitude 76" 68 ' 49"- 36 


Astronomical Latitude (A) 

0 / 

= 14 1 

If 

10 05 

Geodetic Latitude (G) 

= 14 1 

9-45 

Deflection of plumb-liue (A^G) 

*= + 

1-20 




Serial No. 
of pair 



Stars Observed 



Positions 

Me«not -jvte^cope 
during 

Uistoncci. obsevra- 


Mean 

of N. P. D’s 


Half of the 
Observed 
i Hifferenco of 
I Zenith Distances 


Seconds of 
Co-lutitiide 

by eacli 

obser- Mean 
ration 


V Pvv 


1415 & 1430 Newcomb 


Nov. 3 34 2() 

n 4 


63 48 13*76 
13*74 


24 19*40 

19*07 


0*51 0*2601 


1438 & 1446 Newcomb 


Nor. 3 29 23 

4 

.. 6 


63 13 153*89 
53*87 

53*83 


9 6o* 12 

59*89 

59*79 


54*01 

53*76 

5 .r 62 53*79 


0*22 0*0387 


1455 & 1458 Newcomb 


Nov. 3 6 6 

„ 4 

n 0 


63 *3 44*37 
44*34 

44*28 


o 10*24 
9*8 i 
10*85 


S4-6 i 
54 ' 'S 

S 5'«3 S 4 ' 5 ' 


0*50 0*3000 


1459 & 1492 Newcomb 


Nov. 3 31 14 

.. 4 


63 29 55*26 
55*22 
55*20 


53 ‘82 

53*45 

54*37 53*78 


0*23 0*0423 


1485 & 1492 Newcomb 


Not. 2 31 20 

M 3 

»» 4 

5 


63 24 3*82 
3*78 

3*73 

3*69 


0 10* 16 
10* 1 7 
io‘ 23 
9*77 


0*34 0*1040 


1501 & 1504 Newcomb 


63 36 40*95 
40 * 90 
40 85 
40*81 


12 46*70 
46*78 
46*36 

46*55 


54-25 

S 4*'2 

54*49 

54*26 54*28 


0*27 0*0948 


1617 & 1520 Newcomb 


«> ij 

ft tf 

tf ff 


Not. 2 15 18 

„ 8 

4 

» 6 


63 29 19*74 
1 9 * 68 
19*62 
1956 


S *5 " 
J 5*'7 
24 94 
2472 


S4fi3 
54’ a < 

54-68 

54-84 $4-67 


0*66 o' 5663 


1646 & ISe^i Newcomb 


It ft 

ft ft 


Nor. 2 3 48 

M 8 

» 4 

6 


62 59 48*46 + 24 4*74 '^3*20 

48*39 6*19 5458 

48 31 5*02 53*33 

48-24 6-22 54-46 53-89 09 


O- 12 0-0130 


1549 Sc 1661 Newcomb Nor, 2 3 5^ 


)> ft 

ft »» 


1586 & 1590 Newcomb 


Nov, 2 30 32 

M 3 

„ 4 

6 


63 9 59*43 4 - 13 54*25 53*68 

59*35 55 *^8 54*43 

59*28 54*47 53*75 

59*20 55*09 54*29 54*04 0*9 


63 33 52*32 
52*24 

5**7 

52*09 


- 9 58*51 

58 -88 

58-53 

58*29 


53*«i 

53*36 

53*64 

S.rSo 53 * 6 $ 


O' 03 0*0008 


0*36 om 68 s 


6 A. 11 Newcomb 

»» »> ft 

$• f» 41 

ft ft t) 


Nov. 2 i8 38 


63 S ».V 7 S + ’ 9'43 S3-'8 

23-67 *9-97 S.V64 

2V5S 53-84 

2^41 30-33 53-74 


0-41 0-1313 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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164. Gurmi — Co-latitude 63 ® 23 ' -f- 







n 

' Pusitiomi 






Seconds of 




a 





of 



Half of the 

Co'latiLiuie 

11 



-i 

Stars Observed 

Date 


Zrnith 

DistuucoB 

' Tclcscopo 

Moan 

01)Bt*ri nd 





Pee 

fls ^ ! 

•So 

GQ 


! during; 
Obaci va- 
tion 

of N. P. D’s 

DifTciviiff of 

ZiMiitli Disiauces 

by each 
ohher- 

Moan 

Ol 

V 





1 







valiort 







1902 


0 

t 


0 

/ *f 


/ 

// 

M 

It 




12 

6 &47 Newcomb 

Nov. 

2 

18 

57 

W»E 

63 

24 19*39 


0 

2 s 60 

53*79 






>1 »» 11 

II 

3 



E, W 


19 * 1 * 



25*55 

51 7 <> 






»» >» It 

tl 

4 



W, R 


i()‘ 22 



24*99 

54 23 






)> >* » 

II 

G 



K, W 


*9 05 



24*93 

54*12 

S 3 98 

* 0*9 

0*03 

0 ‘ 0008 

13 

22 & 31 Newcomb 

Nov. 

2 

a6 

S8 

E. W 

63 

36 3 -f 8 ') 


12 

40*59 

54 39 






tt tt II 

It 

3 



W, E 


3-1 80 



40 79 

54 0* 






It *1 t> 

II 

4 



K, W 


34 7 » 



4 t *3 

•il 58 






It II ti 

tt 

5 



W, E 


34 G2 



40 Oi 

54 0 * 

5398 

* 3 

0*03 

0*0012 

14 

36 k 45 Newcomb 

Nov. 

2 

3 

18 

E, W 

62 

S 7 

+ 

26 

6 17 

52 79 






It tl n 

1, 

3 



W, E 


46 43 



7*01 

5 .S 44 






11 M It 

11 

4 



R, W 


46* ^3 



7 4 « 







II II II 

•1 

5 



W, B 


46*23 



7*86 

54 09 

53 * 5 * 

* 3 

0 50 

0 3250 

15 

03 k 99 Newcomb 

Nov. 

2 

21 

>5 

W, E 

63 

6 30 19 

+ 

*7 

23 65 

53 84 






IV tv 

It 

3 


1 

E, W 


30 OM 


23 04 

5 V 13 






II II J 1 

• *» 

4 



W, K 


29 98 



23 52 

5 t 50 






II II 11 

II 

5 



E, W 


*9-89 



33 33 

5.3 2 2 

53 42 

0*9 

0*59 

0^*33 

16 

99 k 101 Newcomb 

Nov. 

2 

21 

34 

E, W 

63 

25 5^51 

_ 

2 

1 12 

54 41 






i» II It 

II 

3 



\V, K 


43 



1 6^ 

53 Ko 






tl tl tl 

„ 

4 



K, W 


.55 33 



J ^6 

' 53*77 






II >1 it 

It 

0 



W, E 


55 24 



I 

, V 3 59 

S 3 89 

0 9 

012 1 

0*0130 

17 

115 & 120 Newcomb 

Nov. 

3 

23 

49 

E, W 

^»3 

29 17*18 


5 

21*13 

54 05 

1 

j 




II II II 

11 

4 



VV. E 


i7*oS 

1 

1 


2^ 37 

1 54 "' 






11 n It 

It 

5 



E, W 


lO 98 

1 

1 


22 78 

54 2*^ 

54 '42 

I 3 

0*41 

0*2017 

18 

141 k 143 Newcomb 

Nov 

2 

6 

59 

E, W 

63 

34 25 ’S') 

i 

10 

3 * * 7.5 

54 * U 






It II II 


3 



W, E 


2 . 5*79 



. 1 » * 5 3 

54 27 






II tl If 

1 } 

4 



K, W 


25 H 



3«‘04 

54 65 j 






It 11 II 

11 

5 



W, E 


25 60 i 



3 » 50 

54 ‘o ' 

54*29 

* *3 

0*28 

0 1019 

19 

160 k 170 Newcomb 

Nov. 

2 

21 

50 

W. E 

63 

0 20 7^ 


23 

32*80 

5.3 53 ^ 






H II II 

It 

3 



It', W 


20 



32*92 

53 55 






II II tl 

It 

4 



W, E 


20*;4 



33 ’ ‘8 

53 72 






II II II 

tl 

5 



E, W 


20*44 



33*47 

5.3 91 

S 3-<18 

i*.l 

1 

0*33 

0*1416 

! 

20 

189 & 196 Newcomb 

Nov. 

2 

22 

46 

i E, W 

<>3 

3 * ^7 94 


7 

31*24 

54*70 




I 


II 11 ii 

II 

3 



! W, E 

27 86 


3 V 59 

54 37 






ii II tl 

II 

4 



E, VV 





33 34 

54*44 






It II II 

II 

5 



AV, E 


l^ <19 



33 3.1 

54-36 

54*44 

•1*3 

0 43 

0 240^ 

21 

208 & 211 Newcomb 

Nov. 

2 

23 

15 

W, E 


44 (> 85 

_ 

20 

1 1 *98 

54 87 






II ii It 

ij 

8 



1 C, \v 

77 



7^ 

54 02 






It It II 

11 

4 



W.K 


6 69 



j 2 66 

54 03 






II It II 

II 

G 



1 K, VV 

1 


6 03 



12*19 

54*44 

54*34 

*3 

0*33 

0* 1416 

22 

221 k 225 Newcomb 

Nov. 

2 

36 

21 

1 

1 E. W 

63 

26 34 -fM 

_ 

2 

41 * 20 

1 53*44 






II It II 

II 

3 


i W, E 

E, W 

34 58 



4»*38 

53 20 

t 





If ft II 

tl 

4 




34 5 * 



'40 84 

53 67 

53*56 





It tl 11 

tl 

6 



VV, K 


. 14*45 



40 53 

53*92 

*‘3 

0*45 

0*2613 

23 

244 ^ 256 Newcomb 

Nov. 

2 

4 

54 

W,B 

63 

If 41*02 

•f 

6 

12*38 

53*40 






II II H 

II 

3 



K. W 


40*95 



> 3*23 

54 * >8 






II It >t 

>1 

4 



W,R 


40 88 



04 

53 93 






t# II It 

M 

5 



E, W 


40*83 



13*73 

54*56 

1 

54*02 

<‘3 

oor 

0*0001 
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ASTEONOMICAL LATITUDES. 


164. Qiurmx—Co-latitude 63 ° 23 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
BisiaDoes 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

P4 

H 

.55 

V 

Put) 

by each 
obser- 
vation 

Mean 



1902 


0 / 


0 / iU 


n 

u 




24 

273 & 281 Newcomb 

Nov. 

2 

7 41 

E, W 

63 a 1 8*66 

+ 3 45'46 

54*1* 






»j i» >» 

t» 

3 


W,B 

8 60 

4SM‘ 

s.ro* 






)» M 1> 

it 

4 


K. W 

8-55 

45 '6 

5.r7» 






}» »> It 

n 

5 


W, K 

8*50 

45-67 

54*^7 

S3 ‘98 

1*3 

0*03 

O'00J3 

25 

289 ft, 298 Newcomb 

Not. 

2 

30 4 

W, B 

63 29 4*»8 

- S '0'3° 

53*88 






»» j» 

t> 

3 


B. VV 

4*>5 

10*15 

54*00 






>1 M It 

It 

4 


W, B 

4* 12 

9 '9.^ 

54*19 






tl )• ft 

It 

5 


E, W 

408 

1 io*»5 

53*93 

54*00 

1*3 i 

O’OI 

0 * 000 1 










2P = 

= 282 

2 Pee 3*4850 


Summary. 

No. of pairs 25 

No. o£ observations 94 

Mean difference between observations taken E, W and those taken W, E 0*^*15 
Observed Co-latitude (weighted mean) 63^ 23' 64^*01 4: 

Correction for Height above Sea-level -f- 0"*02 

Final Co-latitude 63° 23' 64" 03 


Astronomical Latitude (A) 

0 

= 26 

f 

36 

// 

6-97 

Geodetic Latitude (G) 

= 26 

36 

3*63 

Deflection of plumb-line (A— G) 

s 

+ 

2-34 





Scnal No. 
of I'ftir 


ABSTEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(2G5) 


W5. HaXhhQua.— Co-latitude 70 ° 8 ' + 

Latitude ... 19° 52' Instrunuht — Zcnitli Tclcspopc 

in 

Longitude ... 82 4 Mean llv'njliL af Barometer 27 12 

lieig/it ... 2G00fect Mean Temjnrature 71‘'’4 


Observer — Lieut. E. A. Tiuuly, R E. 
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165. Hath ben a — Co-Iatifude 70 ° 8 ' + 








ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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165. HaXhhendL— Co-latitude 70 ° 8 ' + 






Positions 



.Seeonds of 




5^ - 



Mean of 

ot 

Moan 

ot H. i> U’s 

Half of tliD 

Co-Jatitudo 

II 



^ 35 

V O 

02 

fcjfcars Observed 

Date 

Zrnil }| 
Distances 

Telcicnpe 

dunn^' 

OlmiTva- 

lion 

< lli'icrvfjfl 

Difh’ivnco of 

Zt iiith llibtances 

hv ea( li 
(iIjmT- 

i ' 

Mean 

1 ^ 

t; 

V 

Fvv 








\ation 






' 

1900 

0 / 


0 / // 

t ff 

r 

// 




28 

1388 A 1305 Or 80 

Jan. SO 

‘ 58 

W, E 

70 5 3* 7^ 

+ 2 44 

l 6 - 2 1 






i» '> )» ' 

31 


1 ^, w 1 

.U 7« 

4^’ 04 1 

17 82 






1383 ii 1411 Gr. 80 

„ 30 

* 37 

AV, E 

(u) 44 2 ;; 15 

+ 2 J 51 -.^f) ! 

Hi ;;4 






M 1 » 

„ 31 


E, W 

2 .*^ f; 

5» >4 i 

r 8 .^1 






1383 & 1434 Or. 80 

M 30 

* 43 

^Y, E 

6951 ^r »2 

+ 17 ir47 

ifi';o 






it >> )) 

„ 31 


E, W 

3‘»5 

*5 31 

iS '46 


2*0 

M 

0 

0 

o*ooo8 

29 

14G5 & 1470 Gr. 80 

Jan. 30 

I 40 

W, E 

c^ 

>0 

0 

0 

+ 18 3 S *23 

17*27 






}> 11 11 

„ 31 


E, W 

42 07 

35 99 

18 ‘06 

17 67 

to! 

0 • 36 

0 *1 2Q6 







1 


5 1’- 

3* ® 1 

2 Vt'v^ 

11*3297 


Summarif. 


No. of pairs 29 

No. of observations 70 

Mean difference between observations taken E, W and those taken E = -f 0'^'21 
Observed Co-latitude (weighted mean) 70^ 8' 17'^’31 + 0"*07S 

Correction for Height above Sea-level -i- O'' 09 

Final Co-latitude 7a^ 8 ' 17"*40 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— G) 


0 

/ 

// 

= 19 

51 

42-60 

= 19 

51 

42-34 


+ 

0-26 


-b 0 ’ 0 / & 



C'f 
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ASTRONOMICAL LATITUDES, 


166. Jalpaiguri— 63° 28' + 

Ldiitude ... 26° 31' Insinment — Zenith Tclosropc 

in. 

Longitude ... SS 47 Mean Hdght of Jyaroiucier 21}*61j 

Height ... 280 feet Meaii Temperature 58°*9 

Observer ^hmiL 11. M. Cowic, K.E. 


St*irs ObaerTcd 


93 & 99 Newcomb 

i> }i II 


99 & 101 Newcomb 


115 & 120 Newcomb 


115 & 130 Newcomb 


189 Sc 196 Newcomb 


190 & 203 Newcomb 


218 5c 231 Newcomb 


218 5b 252 New comb 


255 & 200 Newcomb 


Jian. 


Jan. 


Jan. 


Jan. 


Jan. 


ito 

l\rcan of 
Z.Mnlh 
Dihtanccs 

ions 

of 

(Iiiriim 

1 (,)l»>t‘r\a* 
lion 

1 

Mcjm 

of N. P. D’s 

Half of tl.O 
< H)>(M Vod 

j Zcnitli Dj>tJim’i's 

ScfOT 

})V CtK'il 

V:il nni 

uIm l»f 
litiide 

Mean 

(1 

Vo 

V 

P t) e 

02 

O 

/ 


0 / // 


/ 

// 

u 

n 




19 

2*1 

IS 

W, K 

63 6 4470 

+ 

22 

‘3* 70 

48*40 





20 



K, \V 

44*77 



3*66 

4 S '43 

48-42 

0*7 

0*13 

o*oii 8 

19 

21 

35 

E. W 

<>3 2 O 0*9.> 

+ 

2 

■iS • 1 7 

48 * 10 





20 



W, 1 C 

10*00 




48*94 





21 



E, W 

10-07 



38*64 

48-71 

48-67 

0*8 

0*12 

0*0115 

19 

23 

49 

W, E 

63 29 30*86 

_ 

0 

42*05 

48*81 





20 



K, \V 

30*92 



42 04 

48 28 





2L 



W, E 

30 yS 



42 03 

48-95 

48-58 

0*8 

0*03 

0*0007 

19 

*4 

1 

W. E 

< 5.3 41 55*24 


*3 

6 * 5 .^ 

48-69 





20 



E. W 

55 *."'^ 



6*79 

48*51 





21 



W, E 

55 



6 '4(3 

48*90 

48-66 

0*8 

O* 1 1 

0*0097 

18 

22 

40 

E, IV 

63 31 3b 67 

_ 

2 

48*03 

48 - 65 





19 



, K 

.;6 • ^9 



46-86 

49*83 





20 



K, W 

36*72 



47-61 

1 49*11 





21 



W, 10 

3<**74 



47 'M 

49 *60 

49 ’ 30 

0*9 

0*75 

0*5063 

18 

23 

7 

IV, E 

63 52 26*96 

. 

23 

.^8 ■ 77 

48*19 





19 



E, \V 

26 • 98 



.17*70 

40*28 





20 



W, JO 

2701 



38*70 

48*31 





21 



E, \V 

27*03 



38-85 

48*18 

48 49 

0*9 

0*06 

0*0032 

10 

>5 

38 

E, W 

63 21 52*68 

+ 

6 

5^‘*77 

40*45 



m 


20 



W, K 

52*70 



56*05 

i *48-75 





21 



E, W 

52 * 7 * 



55*82 

1 48*5.*, 

48-87 

1*2 

0*32 

0*1229 

18 

« 3 . 

45 

W, E 

64 1 46 27 


32 

5 S* 5 i 

47*;6 





JO 



E, \V 

46 2 .S 



57*03 

48 ’ 35 





20 



W. K 

46-28 



58 36 

47 ‘92 





21 



E, VV 

40 »tj 



58 40 

47-89 

47-98 

1*4 

0*57 

0*4549 

18 

30 

52 

W, E 

6 s J 4 56-14 

•I* 

3 

5 . 1*02 

49*i6 





19 



K, W 

SO '3 



53*0.1 

49* 16 





20 



W , K 

s6-«4 



52*36 

48*50 





21 



E, W 

56-13 



Sa'ii 

48*24 

48-77 

1*4 

0*22 

0*0678 




ABSTEACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS, 


(269) 


766. Jalpaigurl— Co-/a^/Ywflfe 6f 28 ' + 



• 





Posit ions 






Seconds of 
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of N. P. D’s 

DifTiTcnce of 
Zi'iiitii Distances 
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ohscr- 

Mean 
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0 
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// 





10 

202 & 273 Nowconib 

Jan. 

18 

7 

30 

E, W 

63 

9 . 15*09 


>9 

M 7 * 

48 80 






1} i» t» 

It 

19 



VV, E 


35 o«) 


14 23 

49 13 






ti «t ti 

11 

20 



K. W 


.15 o« 



M ‘>5 

49 03 






»i >» n 

It 

21 



W, R 


35*08 



M *»4 

48 73 

48*97 

» 4 

0*42 

0*2470 

11 

329 ic 312 Newcomb 

Jan. 

18 

*9 

SO 

E. W 

63 

55 >6 75 


26 

28 72 

48*0^ 

. 





>f j» »» 

It 

19 



W, K 


ifi 7 ^ 



28 73 

48 00 






!• )t n 

II 

20 



K VV 


16 71 



2Q*>S 

47 56 






»1 11 M 


21 



VV. E 


lb Otj 



2 » 75 

47 94 

47 '88 

* 4 

0 67 

0*6285 

12 

348 & 302 Newcomb 

Jan. 

18 

S 

3 > 

E, W 

63 

24 017 

4 

4 

48 84 

49 01 






It II It 

11 

19 



W, R 


01:; 



49 ' 12 

49 47 






ji 11 ft 

II 

20 



K, W 


0 *3 



4 « 35 

48 48 






II 11 11 

It 

21 



W, E 


0 10 



49 * 2.1 

49 31 

49*07 

1 4 

0 52 

0*3786 

13 

304 & 377 Newcomb 

Jan. 

18 

29 

11 

E. W 

63 

29 


0 

27*41 

48*21 


• 




It It II 

„ 

19 



W, B 

> 5*59 



27 66 

4 “ 9.1 






II It ti 

II 

20 



E, W 


*5 55 



26 85 

\8 70 

48*20 

0 8 

0 35 

0 

0 

14 

3 C 0 & 377 Newcomb 

Jan. 

18 

28 

5 * 

E, W 

63 

9 23*76 

4 

^9 

2:; 2*1 

48 98 






It It II 

It 

19 



M’, K 


2 V 7.1 


24 ;S 

. 4 « .11 






ft It II 

„ 

20 



R, W 


23*70 



26 09 

*49 79 






ti 11 II 


21 



W, R 


23 -<>7 



*4 <>4 

48 

48 8s 

0 9 

0*30 

0*0810 

15 

382 & 387 Newcomb 

Jan. 

18 

18 

47 

R, W 


SO 'S 3 “! 


21 

30*11 

48 24 

» 





II ti ft 

*1 

19 



W, E 


18 32 



30 49 

47 8? 






It II tt 

„ 

20 



R, W 


18 29 



4 2 

47 87 






ti It tt 


21 



W, E 


18 27 



yj 22 

48 05 

48*00 

1 4 

0*55 

0*4235 

16 

1043 3 c. 1058 Gr 80 

1 

Jan, 

18 

3 

*3 

W, R 

^•3 

40 12 76 


1 1 

23 52 

41)- 24 






11 It M 

,, 

19 



R, W 


*2 73 



24 41 

4S 






>1 ft >1 

tt 

20 



W, R 


12 71 



23*96 

48 75 






it If If 

tf 

21 



E, W 


12 bS 



24 08 

48 60 

48 ‘“.I 

0 9 

0’ 18 

0*0292 

17 

1052 3 c 1058 Gr. 80 

Jan 

18 

3 

19 

W. R 

63 46 10*49 



21*90 1 

48 ;o 




• 


>1 It If 

It 

19 


K. W ! 


10*46 



22 01 ! 

48 45 






11 If It 

„ 

20 



W, E 


10 44 



22 74 i 

47 70 






It If >} 

It 

21 



E, W 


10 41 



21*88 : 

48 53 

48-30 

0 9 

0 25 i 

0*0563 

18 

413 dc 415 Newcomb 

Jan. 

18 

22 

21 

W, E 


0 43*03 

4 

28 

6 68 

48 7 i 






It 11 II 

I 

It 

19 



E, W 


41 99 



b j 

48 37 

48 S 4 

1 *0 

0*01 

0*0001 

10 

42 C & 433 Newcomb 

Jan 

18 

13 

*4 

W, E 

63 

45 4b *60 


lO 

59* '9 i 

17 7 ' 







II 

19 



e; IV 


46 H? 



58*61 

48 -*b 


• 




4 

It ft It i 

II 

20 



W, R 


46 84 



qS 90 1 

4 7 94 1 






It ft ft 

tt 

21 



E, \V 


46 82 



58 48 

1 

48 34 

48 06 

0 q 

0 49 

0*2161 

20 

426 & 445 Newcomb 

Jan. 

18 

13 

5 

<R 

63 

36 45*21 


7 

57 *b 5 

47*56 






tf It ft 

tt 

19 


K. W 


45 *9 



5 ^’ 71 

48 pt 






II II II 

tt 

20 



W, E 


45 *6 



57 88 

4 7 28 

48 04 





It tt It 


21 



E, VV 


45 * M 



56 28 

48 85 

0*9 

o*si 

0*2341 

21 

4.71 & 481 Nevcomb 

Jan. 

18 

4 

55 

W, E 

62 

55 54*42 

+ 

32 

54 45 

48 87 






M ti tt 


19 


R, W 


54 .10 



54*37 

48*76 






ft It It 

It 

20 



VV, E 


54*36 



54 08 

48 44 

48-70 





tt It It 1 

11 

21 



E, W 


54 33 



5440 

48 73 

«'4 

0 15 

0*0315 

22, 

492 & 506 Newcomb 

Jan. 

18 

21 

11 

R, W 

f »3 

21 21*67 

+ 

7 

27*72 

49 ‘,10 






tt ti it 

It 

19 



VV, E 


21 65 



26 41 

^tS 06 






tt tt tt 

ft 

20 



K. W 


21*64 



27 4» 

49 05 






It It It 

tt 

21 



W,E 


21*62 



26*62 

48 ?4 

48 69 

»*4 

0*14 

0*0274 



ASTRONOMICAL LATITUDES, 



166. Jalpaiguri— 63 ° 28 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Obsorva- 

tion 

Mean 

of N. P. D’s 

Half of the 
Obaerrod 
Difference of 
Zenith Distances 

Seconds of 
Oo'latitude 

Weight «= P 

1 

P V V 

by each 
obser- 
vation 

Mean 

11 

DI 5 k 517 Newcomb 

k» It It 

II ti II 

f» II II 

1902 

Jan. 18 
.1 19 
„ 20 
» 21 

1 

W, B 

B, W 

W, K 

E, W 

a / 4 / 

63 8 i8'23 
18*31 
18' 19 
1816 

0 // 

+ 30 30*45 

3**03 

30*40 

30*63 

$/ 

48-68 
40 14 
48 '59 
48 79 

48 -Si 

i '4 

0*28 

0* 1098 

S P - 15-0 

aP»i»- 3-7499 


Summary. 

No. of pairs 25 

No. of observations 83 

Mean difference between observations taken E, W and those taken W, E = -f 0*' • 12 
Observed Co-latitude (weighted mean) 63° 28' 48" *55 ± 0"*056 

Correction for Height above Sea-level -f 0"*01 

Final Oo-latitude 63“ 28' 48' -66 


* 

0 

$ 

// V 

Astronomical Latitude (A) * 

= 26- 

31 

11-44 ± 0 056 

Geodetic Latitude (G) 

= 26 

31 

17-30 

Deflection of plumb-line (A — G) 

SS 

— 

5-95 













Serial No. 
of pair 


ABSTEACTS AND 8UMMAE1ES OF OBSEEVATION8 AND EESULT3. 


( 871 ) 


167 . Jambo — Co-latitude 62 ° 43 ' + 


Latitude 

Longitude 

Height 


Instrument — Zenith Sector No. 1 used as Zenith Telescope 

34 Mean Height of Barometer 2i)‘18 

772 feet Mean Temperature Gi^ O 

Observer — Captain S. G. Burrard, R.E. 


Stars ObsorYod 


I osif ions 

Mean of 

Date Z.nith roles.-., ,,o 

Distances 

UbsiTva- 

tion 


Mean 

of N.P. D’b 


n«if of Uio 

( Vfd 
Dill (.‘re two of 


Seconds of 
Co-latitudf 


Zenith niatances ^.V ‘ h 

oOs(>r- Mean 



380G & 3808 Gr. 80 

»i »» i» 

it it tt 


Nov, 26 i 6 43 
„ 27 

» 28 


63 o 14*12 
14* 16 
1419 


— 16 46 01 

4 ; 81 
46*50 


28*11 

28 ^5 

2; *69 28 05 1*2 


0*02 0*0005 


3813 & 3823 Gr. 80 Nov. 28- 2 49 


63 8 50*5! - 25 31*68 27*83 27*83 o’7 0*20 0*0280 


3 3882 & 3875 Gr. 80 


Nov. 26 18 30 

„ 28 


62 40 43*31 

43*34 


+ 2 44*59 

44*73 


27*90 

28*07 27*98 1*0 


0*05 0*0025 


4 3922 & 3919 Gr. 80 


n n »t 


Nov. 26 4 12 

27 

M 28 


62 48 30 09 

30 lO 

30 


- 5 *‘*2 
0*68 


28-07 

2942 

25*91; 28 13 08 


0*10 o*oq 8 o 


6 3902 & 3891 Gr. 80 


t> »> i» 


Nov, 27 o 42 
28 


<>3 > S4’')2 

S4‘93 


- 18 26-57 

27-40 


7835 

*7'S3 *7-94 fo 


0-09 o'ooSi 


6 3032 & 3031 Or. 80 

)l »♦ |7 

t) fi it 


Nov. 26 4 12 

,3 27 

28 


62 58 41*38 - 15 14*09 27*29 

41*39 *3’ 00 2S 39 

41*40 12*68 28 72 28*13 0*8 


0*10 o*oo8o 


7 8974i & 3945 Gr. 80 


Nov. 26 15 16 

M 27 


52 34 33*21 

33 * 20 


+ 8 . 55*27 

55*73 


28*48 

28 93 18*70 1*0 


0*6; 0*4489 


8 2233 Gr. 72 Sc 899C Gr. 80 

17 ti it it 


Nov. 27 30 52 

„ 28 


62 293 ^ 1 ^ 

34*75 


+ 13 54*21 

53*04 


2899 

27*80 28*39 0*7 


0*36 0*0907 


9 2283 5c 2238 Gr. 72 


It <1 It 


Nov. 26 30 52 

M 27 

It 28 


62 41 21*21 
21 • 19 
21*17 


+ 3 7*o8 

5*21 
4*95 


28*29 

26 40 • 

26*12 26*94 0*8 


1*09 0*9505 


148 k 130 Gr. 80 


Nov. 26 o 54 
27 

.. 28 


62 28 37*32 
37*27 

37. 22 


+ 14 50*26 
51*60 
50*82 


27*58 
28 87 

2804 28*16 1*2 


.0*13 0*0203 


2263 Gr. 72&4047ar.80 

» M It It 


Nov. 27 o 57 
„ 28 


62 31 30*70 
30*68 


^ 57 W) 

57**7 


28*09 

*7'«S *7‘97 i‘o 


o*o 6 0*0036 


167 & 170 Gr. 80 


II II 11 


Nov. 26 13 13 

„ 27 

II 28 


63 35 41*82 

41*75 

41*72 


+ 17 45*25 
47 86 
45*88 


2807 

29*62 

27*60 28*43 I’i 


0 * 4 © 0*1920 


188 Gr. 80 k lip Gr. 72 Nov. 26 7 59 


5a 55 40-45 


•41 

•36 


- la I3*4J 




27*03 
38 09 

17-58 17-5 
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ASTRONOMICAL LATITUDES. 


167. iidLmbo— Co-latitude 62 ° 43 ' + 
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iJenith 
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of 

Telescope 
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Observa- 
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Observed 
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o o 

02 


of N. r. D’s 

Difiereiico of 
Zenith Jliatariees 

by eacii 
obser- 
vation 

Mean 

fc: 

u 

P fj V 



1892 

0 



• 


m 


/ 

/I 

0 

M 




14 

241 & 199 Gr. 80 

Nov, 

27 

20 

35 

W, E 

62 

34 

20*54 

4 - 

19 

6*31 

26*85 






tt II *1 

II 

28 



E, vr 



20*48 



7-65 

28*13 

27 49 

0*7 

0-54 

0*2041 

15 

217 & 199 Gr. 80 

Not, 

27 

20 

32 

W, E 

63 

27 

.r II 

+ 

]6 

24*44 

27 






»> II >> 

11 

28 



E. W 



:ro 4 



25 ’45 

28*40 

28*02 

0*7 

0*01 

0 * 000 1 

16 

241 & 200 Gr. 80 

Nov. 

27 

20 

35 

W. E 

63 

H 

1522 

4 - 

19 

12*07 

28* 19 






I) 1) II 

11 

28 



E, W 



15- 16 



12*78 

* 7'94 

28*06 

. 0*7 

0*03 

0 * 0006 

17 

247 & 200 Gr. 80 

Nov, 

27 

20 

33 

W, 10 

6r 

26 

57-78 

4 - 

16 

31 09 

28*87 






II >1 11 


28 



K, VV 



57-72 



30 'S 8 

28*30 

28*58 

0*7 

0*55 

0* 2u8 

18 

256 &. 251 Or. 80 

Nov. 

27 

>3 

8 

E, W 

<»3 

6 

3474 

- 

23 

7*14 

27*60 

27*60 

0*7 

O’ 4.5 

0* I 294 

19 

291 k 296 Gr. 80 

Nov. 

27 

9 

44 

E, W 

62 

S8 

27*70 


14 

60 '62 

27*08 






H >1 M 

ji 

28 






27-04 



58*82 

28*82 

27’95 

0*7 

1 o*o8 

0*0045 

20 

294 & 296 Gr. 80 

Nov. 

27 

9 

43 

E, W 

62 

59 

14-82 

...» 

*5 

47*.^2 

27*50 






II 1) II 

)> 

28 



VV, E 



14*76 



45*68 

29 * 08 

28*29 

0*7 

0*26 

0’0473 

21 

317 & 325 Gr. 80 

Nov. 

26 

5 

»9 

E, w ! 

62 

32 

42*27 

4 - 

10 

4.v6i 

27*88 






II 11 » 

If 

27 



VV, E 



42*21 



46 ■ 66 

2887 






! II 11 II 

II 

2 S 



E, W 



4214 



46*30 

2844 

28*40 

i * 2 

0-37 

0*1643 

22 

329 t 850 Gr. 80 

Nov. 

26 

7 

33 

W, E 

63 

3 

16*83 


*9 

40*21 

27*62 






II II M 

II 

27 



E. VV 



16 77 



48*80 

27*97 






11 If )l 

•• 

28 



W, E 



16*70 



48*70 

27*91 


1*2 

0*20 

0*0480 

23 

376 k 373 Gr. 80 

Nov. 

26 

8 

8 

W, E 

62 

28 

IQ*03 

4 - 

15 

10*37 

29-40 






II II )l 

if 

27 



K, W 



i8*()5 



8*71 

27*66 






II II II 

11 

28 



VV, E 



i8*88 



8 * 96 

27*84 

28*30 

I • 2 

0*27 

0*0875 

24 

2 « Gr. 80 k 132 G. 72 

Nov. 

27 

20 

44 

W, E 

62 

32 

21 *02 

+ 

II 

5 ’ 7 * 

27 






If II >1 I) 

11 

28 



E. W 



21 -86 



5*46 

27*32 

27-47 

0*7 

0*56 

0*3195 

25 

247 Gr. 80 & 132 Gr. 72 

Nov. 

27 

20 

41 

W, E 

62 

35 

4*48 

4 - 

8 

23 84 

28 * 32 






II ft II >1 

II 

28 



E, W 



442 



23*24 

27*66 

27*99 

0*7 

004 

0*0011 















2P 22*5 

3 P»« 



Summary. 

No. of pairs 25 

No, of observations 58 

Mean difference between observations taken E, W and those taken E = — 0^*16 
Observed Co-latitude (weighted mean) 62° 43' 28"*03 ± 0"-051 

Correction for Height above Sea-level -f 0"’03 

Final Co-latitude 62'’ 43' 28" 06 

O / M 

= 27 1C 81-94 + 0-051 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— O) 


27 16 28-88 
+ 8-06 



Serial No. 
of puir 


ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(273) 


168. Kalianpur 6 th wxsW*— Co-latitude 65 ° 52 ' + 


Latitude 

24.° 7' 

Instrument — Zenitli Sector No. 1 used as Zenith Telescope 

Longitude 

77 42 

in. 

Mean Height of Barometer J28*29 

Height 

... 17G5 feet 

Mean Temperature 57^-3 


Observer — Captain 

G P. Lenox Conyngltam, R E. 
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oi 

V 

P fl ti 








1 




ration 







IS'JO 
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Q 

/ // 
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1 

256 & 2G8 Gr, 80 

Jan 

0 

‘.S 

4 .^ 

\\\ 10 


38 IQ q6 

+ 

*4 

2«r 1 ; 

49*11 






)) )> 


10 



Js W 


*9 9.5 



28*99 

48*9 [ 

49*0.3 

0*9 

0 43 

0 1604 

2 

285 & 288 Gr. 80 

Jan. 


5 

9 

E, W 

f)6 

3 9* G 


to 

.7 f.2 

51 69 






>1 i« )> 

M 

10 



W. JO 


9 35 



19 01 

50 34 

51*01 

I *0 

1*55 

2*4025 

3 

331 ii 334 Gr. 80 

Jun. 

!’ 

5 

25 

W R 


34 11*00 

+ 

18 

.SO- 68 

50*68 






It II It 

1 

H) 



10 . W 


1 1 02 



.^8 30 

49*42 

50 00 

0*7 

0*54 

0*2041 

4 

350 & 3C8 Gr. 80 

Jan. 

9 

4 

54 

E, W 

65 40 13 H) 


1 2 

^7*14 

50 ‘.4 3 






» )l )l 

11 

10 



VV, E 


13 21 



36 62 

49 

50*08 

0*6 

0*62 

0* 2306 

5 

3G8 k 373 Gr 80 

Jan. 

9 

4 

55 

W, E 

65 41 2*07 

4* 

1 1 

48 * CO 

50*57 






It II M 

11 

10 



K, W 


2*09 



47 3 * 

49 40 

49*09 

0 6 

0*53 

0*1685 

6 

3!)1 vt 300 Gr. 80 

Jan. 

9 

2 

34 

K, VY 

6 s 

55 *4*93 

, , 

2 

23 

5 1 * 28 






II M II 

II 

10 



W, 10 


>4 94 



24**5 

*50-79 

51*03 

I *0 

1*57 

2*4649 

7 

403 & 414 Gr. 80 

Jan, 

9 

4 

38 

W, 10 

^>5 

47 32 68 

+ 

5 

15 82 

48*50 






II II fl 

f f 

10 



E, W 


32-70 


*5*55 

48-25 

48*38 

0-8 

I *08 

0*9331 

8 

418 k 434 Gr vSO 

Jun 

0 

7 

*5 

K. W 

65 

4 ! .ST 77 

+ 

10 

8 90 

48*67 






If M fl 

♦ 1 

10 



W, E 


.? 9'79 



9 2O 

49*05 

48*86 

j 0 8 

O ’ 60 

0*2880 

9 

455 k 4G8 Gr. 80 

Jan. 

9 

20 

24 

W. E 

^5 

54 4 J>' 7 ^ 


I 

5 7 • 04 

48 84 






II II II 

It 

10 



10, VV 


46 • 79 



58*89 

47*90 

48*37 

! 1*0 

i 

I 09 

ii88i 

10 

471 k 476 Gr. 80 

Jnn. 

9 

4 

41 

K.W 

^>5 

58 44 61 

_ 

5 

5 .ri 8 

49*43 


! • 




If II 11 


10 



W, K 


44*63^ 



54 5 ' 

50 12 

49*77 

1*0 

! 

0*31 

0*0961 

11 

483 & 618 Gr. 80 

Jan. 

9 

n 

33 

W. E 

66 

2 0*04 


9 

9*49 

50-^5 


i 




ii II II 

It 

10 


E. W 


0*04 



9 ‘ 26 

50-78 

50*67 

0*7 

1*21 

1*0249 

12 

613 k 600 Gr. 80 

Jan. 

9 

n 

24 

E, W 

65 S.1 4.r7S 


0 

5 . 1*37 

50*38 






II II II 

>1 

10 


W\ E 


43*75 



54*15 

49 * 60 

49*99 

0*7 

0*53 

0*1966 

13 

948 k 077 Gr. 80 

Jan. 

9 

6 

n 

E, W 

6s 56 I 4 M 8 


3 

25‘7« 

48 66 






II It It 

ti 

18 



W, K 


14*29 



24 * 5.4 

49*76 

49*21 

I *0 

0*^5 

0*0625 

14 

994 k 998 Gr. 80 

Jan. 

9 

3 

40 

W, E 

66 

4 3^»'09 


11 

47*24 

48*85 






ti ft 11 

II 

18 



E, VY 


35*99 



47*20 

48*79 

48*82 

1 *0 

0*64 

0 * 4096 

16 

1010 k 1021 Gr. 80 

Jan. 

9 

I 

46 

B, W 

65 

49 47 '68 

4- 

3 

0*64 

48*32 






If II ii 

II 

18 


W, E 
# 

47 58 


1*70 

49*28 

48 80 

1*0 

0*66 

0-4356 


the ftnt fire rifite to tliie itivtioi^ eee No. 43, Yolame XI of the Account of the Operniicm 
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ASTliO^'OMlCAL LATITDDES. 


168. Kalianpur 6th y\s\i— Co-latitude 65® 52' 4- 


Serial No. 
of p&ir 

Stars Observed 

Date 

Mean of 
Zenith 
Dibiunces 

Positions 

of 

Telescope 

diirinp 

Observa- 

tion 

Mean 

of N. P. D^s 

Half of the 
Observed 
Hifferenee of 
Zenith Distances 

Seconds of 
Oodatitude 

di 

B 

*aJ 

V 

Pot 

by each 
obser- 
vation 

Mean 



1809 


o 

/ 


0 / // 



tf 

// 

M 




IG 

1104 & 1127 Gr. 80 

Jan. 

9 

3 

55 

E, W 

6s 48 41 ‘74 

+ 

4 

7*70 

40-44 






fl *» 

II 

14 



W, E 

4169 



7*14 

48 83 

49 * 1 .^ 

I ‘0 

0*33 

o* 1089 

17 

1181 it 1193 Gr. 80 

Jan. 

9 

2 

lO 

W. K 

6$ 57 ‘.V2> 


4 

23*84 

49 ‘.17 






f» »l »> 

II 

14 



1 C, W 

13*18 



25-47 

47-7* 

48 54 

1 *0 

0*92 

0*8464 

*18 

1206 & 1240 Gr. 80 

Jan. 

9 


41 

W, E 

65 36 18*64 


16 

. 3 * 03 

49 6? 

49 67 

0*5 

0*21 

0 0221 

19 

1261 & 1372 Or. 80 

Jan. 

9 

12 

33 

E, W 

65 35 


>7 

16*72 

48*93 






It It II 

>1 

14 



W, E 

32*22 



19*41 

S >‘63 

50- 18 

0*8 

0*82 

0*5379 

20 

1284 ■& 1297 Gr. 80 

Jun. 

9 

7 

59 

W, E 

65 59 I2-.34 

— 

6 

23*66 

49*68 






tl M M 

1 

II 

14 



E, W 

12*36 



22 82 

49*54 

49 61 

1*0 

0*15 

0*0225 

21 

563 & 662 Gr. 80 

Jan. 

11 

f 

4 

W,E 

66 3 26*70 


10 

.^7*19 

49 * 5 * . 






It II >1 

II 

12 



E. W 

26*71 



36*81 

49*90 

49*71 

1 *0 

0*25 

00625 

22 

577 & 5 S 4 Gr. 80 

Jan. 

11 

o 

1 1 

E. W 

66 1 32*75 


8 

4 .r 48 

49*27 






II II II 

11 

12 



W, E 

3 ^' 7 S 



4.V18 

49‘57 

49*42 

0*7 

0 04 

0*0011 

23 

090 k 6 T 7 Gr. 80 

Jan. 

11 

0 

12 

W,E 

66 3 0*13 


10 

10*76 

49*37 






It It II 

II 

12 



E, W 

0*13 



9’97 

50*16 

49-;6 

0*7 

0*30 

0*0630 

24 

613 & 620 Gr. 80 

Jan. 

n 

11 

39 

W, E 

66 8 41*81 


»5 

S''?* 

5 ® 03 






11 II II 

fl 

12 



B, W 

41*81 



5304 

49 77 

49*90 

1 *0 

0*44 

0* 1936 

25 

630 & 648 Gr. 80 

Jan. 

11 

2 

>3 

E. W 

^5 59 *»‘*4 

.... 

6 

<975 

5®*. ^9 



i 



II II II 

If 

12 



W,E 

10*15 



18 96 

5 i *<9 

50*79 

0*7 

‘•33 

1*2382 

‘ 26 

648 k 633 Gr. 80 

Jan. 

11 

2 

15 

W,E 

66 1 15 50 


8 

26*17 

49 '.U 






II fl II 

ti 

12 



E, W 




23*82 

51*68 

50-51 

0*7 

*’OS 

0*7718 

27 

686 & 704 Gr. 80 

Jan. 

11 

1 

34 

W, B 

66 0 37*29 


7 

47*53 

49*76 






ti II If 

II 

12 



E, W 

37-29 



46*21 

51*08 

50*42 

0*7 

0*96 

0*6451 

2S 

707 4 c 686 Gr. 80 

Jan. 

11 

1 

19 

El W 1 

65 55 5-49 


2 

i 6*77 

48*72 






II II II 

It 

12 



W. E 1 

S '49 



»S* 9 < 

49 58 

49*15 

0*7 

0*31 

0*0673 

29 

721 & 789 Gr. 80 

Jan. 

11 

i8 

43 

E. W 

65 51 28*69 

+ 

1 

i8*8i 

47 *.^® 






f 

l> 1} 

II 

12 



W, E 

28*69 



III 

0 

d 

48*71 

48* 10 

1 *0 

2*36 

1 *8496 

30 

800 4 c 846 Gr. 80 

Jan. 

11 

8 

4 ^ 

W, E 

65 45 40*36 

4 * 

7 

9'.?8 

49 74 






>1 II It 

ft 

12 



B, W 

40*06 



8*15 

48*21 

48 ‘98 

0*8 

0*48 

0*1843 

SI 

860 & 888 Gr. 80 

Jan. 

11 

I.T 

2 

W, B 

65 44 aa 64 

4 * 

8 

* 7 ' 9 .t 

50*57 






» II II 

It 

12 



E, W 

22*63 



26*38 

49*01 

49*79 

0*8 

0*33 

0*0871 

32 

1842 4 c 1363 Or. 80 

Jan. 

11 

2 

33 

E,W 

65 52 12*92 

4 * 

0 

3656 

49-48 






i» >• n 

ti 

12 



W,B 

12*93 



37 -as 

50’ 18 

49-83 

1*0 

0*37 

0*1369 

33 

1373 4 c 1390 Qr. 80 

Jan. 

11 

1 

44 

W,B 

65 SS 5*75 


2 

* 5*27 

50-48 






ji >1 II 

It 

12 



B,W 

5*76 



* 5*77 

49*99 

50 *»J 

0*7 

077 

0*4130 

34 

1890 4 c 1878 Gr. 80 

Jan. 

11 

I 

a; 

B, W 

63 38 0*00 

+ 

»4 

S»*o.=l 

5®'03 






»» M II 

91 

12 



W.B 

0*01 



49'6o 

49*61 

49 * 8 * 

0*6 

••^36 

0*0778 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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168. Kalianpur 6th visit — Co-latitude $%' + 


0 u 
» § 

*F ® 

ai 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

Poftitiona 

of 

Telescope 

(lurinjj 

Observa- 

tion 

Mean 

of S. P. D’» 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

Hi 

H 

Ofl 

*3 

6f 

V 

Pee 

by each 
obser- 
vation 

5Iean 



1899 

o 



0 / 

// 


/ 

// 

it 

// 




35 

1414 & 1459 Gr. 80 

Jan. 

11 

3 

56 

W, E 

64 41 

26*30 

+ 

10 

ji 96 

48* 26 

48 47 

1*0 

0-99 

0*9801 


;» »> j» 

>1 

12 



W, E 





n-34 

48*67 





36 

1470 k 1474 Gr. 80 

Jan. 

11 

5 

18 

E. W 

66 10 

.40 • 8.1 

... 

*7 

41.^0 

49*‘;.i 

49 57 

1 *0 

0*11 

0*0121 


t» M >1 

II 

12 



W, E 


30 86 



41 * 26 

49 60 





37 

1183 A. UU8 0). 80 

Jail. 

U 

8 

35 

W, E 

65 43 

17*60 

+ 

9 

33*13 

71 

49-68 

0*7 

0*22 

0*0339 


»» *» J» 


12 



E, W 


17O4 



30*99 

48 03 





38 

1498 4 1507 Gr 80 

Jan. 

11 

8 

a8 

E, W 

65 49 

j 8 'os 


3 

31 *2Q 

49*34 

49'37 

0*7 

0*09 

0*0057 


1 ) >• 

II 

12 



\V,E 


28*08 



21*32 

49*40 





39 i 

1520 k 1547 Or. 80 

Jan. 

11 

5 

S« 

W, K 

65 54 

22*63 


1 

35*39 

47*23 

48-37 

I *0 

1 *09 

i • 1881 

i 

II 11 w 

t> 

12 



K, W 


33*66 



33* *4 

49 52 





40 

1572 k 1077 Gr. 80 

Jun 

11 

12 

33 

E, W 

6 : 43 

24*63 

+ 

iO 

22 02 

47*55 

48 • 2.1 

0*7 

1*23 

1*0590 


*1 >1 II 

II 

12 



W, E 


*4 -67 



24*24 

48*91 1 

i 





41 

1580 & 1673 Or. 80 

Jan. 

11 

12 

16 

W, E 

63 59 

46 '95 


6 

57 95 

i 

49*00 

49 05 

1 

0-7 

0*41 

0*1177 


» II 11 

II 

13 



E, W 


47-00 



57*91 

49*09 





42 

1695 k 1617 Gr. 80 

Jun. 


2 

33 

W, E 

i'S 59 

.13-04 


6 

44*So 

48 24 

48 78 

0-7 

0*68 

0*3237 


1 

U if )) 

It 

12 1 



E, W 


33 'ii 



43*78 

49*33 


1 



43 

1617 k 1621 Gr. 80 

Jan. 

11 

2 

^5 

12, W 

65 56 

14-97 


3 

25 83 

49*12 

4935 

0*7 

0* 1 1 

I 

0*0085 


»i »» »» 

11 

12 

1 


W, E 


'5-03 



25*45 

49*58 





44 

1C32 4 1646 Gr. 80 

Jan. 

n 

1 I 

^5 

W, 72 

65 40 

19 6$ 


12 

30 38 

SO’ OS 

49 27 

I *0 

0* 19 

0*0361 


It II 11 

II 

12 



E. W 


19-71 



28*78 

48*50 


— 

— 

— 














2 P - 

.16*4 

2 P»D» 

3**3675 


. Summary. 

No. of pairs 44 

No. of observations 87 

» 

Mean diilereaee between observations taken E, W and those taken W, E = — 0**‘28 
Observed Co-latitude (weighted mean) 65° 52' 49" '4G + 0"*079 

Correction for Height above Sea-level H- 0"'07 

Final Oo-latitude 66® 62'49"*63 


AstnHwmical Latitude = 24° 7' 10" ’47 + 0"‘079 

This value was corrected for variation of latitude and printed on p. (34) as 24° 7' 10*'‘59. 
For other five valw* of the Aetronomical Latitude eee pp.. (33) and ^4). 




Serial No. 
of pair 


(27ft) 


ASTRONOMICAL LATITUDES, 


169. Katnkhera — Co-latitude 66° o' -f 

Latitude ... JJ4° 0' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in. 

Longitude ... 77 46 Mean Height of Barometer 28 09 

Height ... 1780 feet Mean Temper aiure 68°'0 

Observer — Captain 0. P. Lenox Conyngham^ R.E. 


ila 

^ s$ 

^ o 

OQ 

Stars Observed 

Date 

Mean of 

Zi'iiith 

Diatances 

roeitions 

of 

Telescope 

duriiifj 

Observa- 

tion 






1809 

0 

/ 


1 

1363 

& 

1873 

Gr. 80 

Fob- 

25 

I 

40 

E, W 




if 


II 

26 


VV, F 

2 

1373 

& 

1390 

Gr. 80 

Feb. 

25 

, 

44 

W, E 




it 


It 

.26 


K, W 

8 

1383 

Sl 

1300 

Gr. 80 

Feb. 

25 

1 

ss 

VV, E 


» 



It 

II 

26 


K, VV 

4 

1383 

& 

1368 

Gr. 80 

Feb. 

25 

I 

54 

W, K 


if 


it 

II 

*> 

26 


E, W 

5 

1895 

k 

1397 

Gr. 80 

Feb. 

25 

6 


E, W 


«» 


n 


II 

20 



W, E 

6 

1405 

k 

1436 Gr. 80 

Feb. 

25 

3 

^3 

W, B 




it 

ti 


20 


E, VV 

7 

143C i 

1416 

Gr. 80 

Feb. 

25 

3 

15 

E, W 


it 


it 

II 

II 

26 


VV, B 

8 

1459 

& 

1405 

Gr. 80 

Feb. 

25 

3 

3<> 

E. W 


>» 


»’ 

II 

11 

26 


W, E 

9 

1470 

k 

1474 

Gr. 80 

Feb. 

25 

5 

i 8 

E, W 


♦» 


)> 


it 

26 



W, E 

10 

1482 

k 

1483 

Gr. 80 

Fob. 

25 

8 

34 

W, E 


>» 


r 

M 

it 

>1 

26 


E, VV 

11 

1483 

k 

1498 

Gr. 80 

Feb. 

25 

8 

34 

E, W 


>> 


It 

II 

II 

26 


VV, E 

IS 

1408 & 

1507 

Gr. 80 

Fob. 

25 

. 8 

28 

W, E 


if 


It 

II 

IS 

26 



E, W 

18 

1507 

k 

U82 

Gr. 80 

Fob. 

25 

8 

28 

E,W 


it 


it 

SI 

II 

26 

1 


W, E 

14 

1520 & 1617 

Gr. 80 

Feb. 

25 

5 

58 

W, E 


>1 


tt 

SI 

II 

26 


E, W 

15 

1793 k 1799 Or. 80 

Feb. 

25 

8 

4 

1 

E. W 


•> 


it 

» 

11 

26 



W, K 


Mean 

of N. F. D’s 

Ilnlf of the 
Observed 
Difference of 
Zenith Distanee.s 

Seconds of 
Co-latitiide 

Weight « P 

V 

' 

Pt?i) 

by each 
obser- 
vation 

Mean 

0 r ft 


/ 

n 

U 

If 




65 59 24 

4- 

0 


17*12 





24*82 



S '-89 

16*71 

16*92 

0*7 

0* 12 

0*0101 

65 55 4 ‘ 0 o 

4 - 

5 

12*49 

17*39 





4*86 



11-88 

16-74^ 

17-07 

0*7 

003 

0 • 0006 

66 9 27*20 

.... 

9 

9 * 3 .s 

17-85 





27* 16 



10*05 

17*11 

17-48 

0*7 

0*44 

O’ *355 

66 13 4 7 * 1 6 


13 

29'53 

•7 63 





47*12 



30 04 

17*08 

17-35 

0*7 

0*31 

0-0673 

66 2 45 69 


2 

30 ■.^9 

I s> * 50 





45 



28*72 

•6-93 

16*1 1 

I *0 

0*93 

0*8649 

bS 5° '.V.?.? 

+ 

10 

0*46 

» 5*99 





15'49 



2-23 

17-72 

16 *86 

0*7 

o* 18 

0*0227 

O5 58 40 -.16 

-f- 

r 

.15-87 

16' 2.4 





403* 




19*26 

17-74 

0*7 

0*70 

0*3430 

66 2 52*08 


2 

34 * 

17-90 





52‘®1 



33-98 

18-05 

17-98 

0*7 

0*94 

0*6185 

66 10 50*22 



10 

*2 57 

17-65 





30 17 



14' 26 

15-91 

16-78 

1*0 

0*26 

0*0676 

65 4 » 49 47 

+ 

*7 

*7 54 

17*01 





49-41 



27*62 

17 03 

17*02 

0*7 

0*02 

0 * 0003 

65 4.1 16 -96 

4- 

16 

59 ‘94 

16*90 





tOgo 



58*61 

' 55 * 

i 6‘20 

0*7 

0*84 

0*4939 

65 49 17-44 

+ 

10 

48-67 

i 6 ' II 

1 




* 7 '.19 



49-35 

1 

i6*74 

16*42 

0*7 

0*62 

0*2691 

bS 48 .?9 9S 

+ 

It 

16-26 

16*21 





S9'9o 



> 8-37 

18*27 

17*24 

0*7 ! 

0* 20 

0*0280 

bj S4 

4- 

5 

53-57 

* 5 ‘70 


j 

1 


ai'09 



SS-»5 

17.14 

16*52 

I *0 

o*5» 

1 

0*2704 

bS S7 55*74 

4 - 

t 

*.1*»S 

18-99 



1 

i 


55-69 



• 9-84 

I5-5.1 

17*26 

1*0 

0*21 

o;<u84 




ABSTEACTS AND STJMMASIES OP OBSEEVATIONS AND EESULT3. 
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169 . Kamkhera— 66° o' + 
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ASTRONOMICAL LATITUDES. 


169 . Kamkhera— Co-/af/^wc/e 66° o' + 


Serial No. 
of pair 

1 

Stars Obsorvod 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa* 

tioii 

Moan 

of N. P. D*s 

Half of the 
Observed 
DilTorence of 
Zenith Distances 

Seconds of 

Oo- latitude 

Weight = P 

. 

a 

Poe 

by each 
obser' 
vation 

Mean 



1890 

0 

/ 


0 

/ 

n 


r 

// 

n 

// 




34 

1580 & 1572 Gr. 80 

Fob. 

27 

12 

i6 

E. 'W ‘ 

65 

59 

46 -68 

+ 

0 

3***4 

17*82 






t> M »> 

II 

28 



W, E 



46-03 



32*97 

19*60 

18*71 

0*7 

1*67 

1-9522 

35 

1605 & 1617 Gr. 80 

Fob. 

27 

2 

22 

W, E 

H 

59 

3280 

+ 

0 

44 '.sS 

*7*38 






)l » V 

it 

28 



E, W 



32‘75 



44-48 

17-23 

*7*30 

0*7 

0*26 

00473 

36 

1617 4 1621 Gr. 80 

Feb. 

27 

2 

25 

E, W 



14*78 


4 

2 * 66 

*7*44 






n 71 

II 

28 



W, E 



>4*7.^ 



*•38 

17*! j 

00 

0*7 

0*24 

0*0403 

37 

1629 k 1647 Gr. 80 

Fob. 

27 

n 

18 

W, E 

66 

11 

0*55 


10 

43**2 

>7'43 






»» H J) 


28 



E, W 



0*50 



42*57 

«7 93 

17*68 

1 *0 

0*64 

0 * 4096 

38 

1666 k 1668 Gr. 80 

JTob. 

27 

0 

14 

E» W 

66 

14 

14-84 


*3 

57 '89 

16-95 






if it *i 

»# 

28 



W, E 



14-78 



58 94 

i 5'84 

16*40 

1 *0 

O' 64 

0*4096 

39 

1701 & 1703 Gr. 80 

Feb. 

27 

9 

8 

E. W 

66 

13 

.19*41 


13 

21*95 

17-46 






1* )i »> 

)) 

28 



W, E 



39*35 



20 37 

18-98 

18*22 

1 *0 

I ■ 18 

1*3924 

40 

17U i 1728 Gr. 80 

Fob. 

27 

7 

>7 

W, E 

66 

4 


— 

3 

5^^*03 

*^>‘55 






» >t It 

II 

28 



E, W 



*4*53 



58*21 

16*33 

•6-43 

1*0 

o*6i 

0*3721 

41 

1730 4 1733 Gr. 80 

Feb. 

27 

4 

33 

E, W 

66 

2 

20*74 

.1 

2 

3 25 

*7*49 






M II II 

it 

28 



W, E 

i 


20*70 



3*2 1 

*7*5« i 

*7*54 

1 *0 

0*50 

0*2500 

42 

1761 & 1759 Gr. 80 

Feb. 

27 

>7 

10 

W,E 

66 

11 

52*50 


11 

34*94 

1 7 ■ 58 
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Summary. 

No. of pairs 42 

No. of observations 84 

Mean difference between observations taken E, W and those taken W, E = + 0"' 02 
Observed Co-latitude (weighted mean) 66° 0' 17" '04 + 0''''069 

Correction for Height above Sea-level " + 0"'07 

Final Oo-latitude 66° 0' 17" 11 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— G) 


O # // ^ 

= 23 69 42-89 ± 0-069 

=: 23 59 44-98 
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170. Kauher'i—Co-latitude 71 " 30 ' + 

Latitude ... 18° 30' Instrument — Zcuith Telescope 

in. 

Longitude ... 75 46 Mean Height of Barometer 27*42 

Height ... 2610 feet Mean Teinperaiure 66° *0 

Observer — Lieut. G. P. Lenox Conyngham, R.E. 
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Summary. 

No. of pairs 61 

No. of observations 103 

Mean difEercnce between observations taken E, W and those taken W, E = + 0''*20 
Observed Co-latitude (weighted mean) 7V 30' 38" *08 ± 0" *050 
Correction for Height above Sea-level -f 0" 08 

Final Co-latitude 71° 30' 38"16 


= 18 29 21-84 + 0-050 
s: 18 29 30-76 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— O) 
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ABSTEACT3 AND SUMMAEIES OF OBSEEYATIONS AND EESULTS. 
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171. Karia — Co-latitude 70° 47' + 

Latitude ... 19*^12^ Instrument — Zenith Telescope 

in. 

Longitude ... 82 10 Mtan Height of Barometer 27 97 

Height ... 2014 feet Mean Temperature 68®*6 


Observer — ^Lieut. E, A Tandy, R.E. 
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ASTRONOMICAL LATITUDES, 


171. Co-latitude 70 ” 47 ' + 
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n2. Karothol— Co-/crf/Yi/flfe 65 ° 6 ' + 
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22 

634 k 638 Newcomb 

Mar. 

1 

i 

16 

3 > 

W, B 

64 58 51-82 

+ , 

7 

23*24 

15*06 






II II II 

fi 

3 



E, W , 

5'-69 



23*16 

14*85 

14*96 

1 *0 

0*25 

0*0625 

23 

C4l Newc. k 1662 Gr. 80 

Mar. 

1 

7 

22 

E.W 

65 14 7 ’OI 


>7 

.51*88 

15*15 






II II ^ If >> 

It 

3 


1 

W, B 

i 

6 -89 



51*90 

14*99 

15*07 

I *0 

0*14 

0*0196 

24 

657 k 673 Newcomb 

Mar. 

1 

*7 

16 

W, E 

65 16 16-80 

_ 

10 

1 I ’74 

15*06 






II 11 II 

II 




B, W 

16-68 



it*32 

I 5 * 3 <i 

15*21^ 

1 *0 

0*00 

0 ’ 0000 

25 

683 k 694 Newcomb 

Mar. 

1 

0 

48 

E, W 

65 IS ' 3.1 


34 

29*84 

15*49 

# 





»» II II 

II 

3 



W. B ' 

4 S '9 



30*95 

14*24 

14*87 

1 ’0 

0*34 

0*1156 

26 

699 & 70 S Newcomb 

Mar. 

6 

20 

27 

K, W 

65 *4 44 * 7 ' 

. 

18 

28*45 

16*26 






i» II II 

II 

7 



W,B 

44'63 



29*40 

15*23 

*5*75 

1*0 

0*54 

0*2916 

27 

713 & 718 Newcomb 

Mar. 

6 

8 

SO 

W,B 

6$ 12 8-40 


5 

52*96 

15*44 






H 11 II 

>1 

7 



E, W 

8-3' 



53 * *9 

15*02 

15*33 

1*0 

o’oa 

0*0004 
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,28 

29 

30 

31 

32 

33 

31 

33 

36 

87 

38 

39 

40 

41 

42 

43 

44 

45 


Stars Observed 

Date 

Mean of 

llititam'cs 

PoeitioriB 

<4 

Ti lo-iicojio 

llwnii;; 
Oh^rna- 
t mn 

jr^an 

ol N. r. B’s 

Half of tlio 
vi’d 

Ilill'Mcm e of 
Distui'ccs 

ftern 

CVIj 

bv e.jcli 

obsi'l - 
\ at Jon 

niN f>f 
ititildc 

VlcHn 

di 

S 

V 

Pee 


1001 

0 

/ 


0 t // 

/ 

// 

// 

ft 




720 k 728 Newcomb 

Mttr. 

r» 

i8 

35 

E. W 

(>4 51 

h 14 

^7 C 2 






t> J) 

11 

7 



W, K 

3 «\Vi 


37 »« 

*5 

* 5*47 

1 *0 

0* 26 

0*0676 

7 i 0 & 745 Newcomb 

Mar. 

G 

23 

1 

W, B 

64 40 40* 00 

+ 25 

28 82 

1 \ ot 

14 91 

0*7 

0*30 

0 • 0630 

758 & 708 Nowcomb 

Mnr. 

C 

*5 

S8 

K, VV 

<»4 45 29 

+ 20 

4; 7 ^ 

15 ’b 





1> >» 1> 


7 



\\\ E 

29-42 


45 *'6 

'5 

J 5‘27 

I *0 

0*06 

0 • 0036 

783 k 787 Newcomb 

Mur. 

G 

3 

41 

W, 1 C 

52 25 67 

+ >3 

48 80 

'4 17 





)> )« f> 

1) 

7 



E, W 

25 ‘ 5 ‘» 


49 55 

•5 '4 

i4*Si 

I *0 

0*40 

0 1600 

70 S & 807 Newcomb 

Mar. 

G 

1 6 

36 

K, \V 

(>S II 17 7 ' 

- S 

2*47 

1 <; 28 





n >» 11 

11 

7 



\V,E 

17 0f» 


2* iS 

15 -»« 

15*3^ 

1 -O 

0 17 

0*0289 

818 k 821 Newcomb 

IMar. 

G 

13 

41 

W, E 

64 49 59 42 

+ i6 

15 ()6 

i; ->8 





*» i» ii 

11 

7 



JC, VV 

59 34 


lO 96 

1(1 

15-6.) 

0*7 

0 4.8 

01613 

821 & 828 Nowoomb 

Mar. 

0 

13 

46 

1 C. w 

6 \ 44 40'90 

+ 21 

24 05 

'4 94 





>1 11 11 

it 

7 



W, E 

49 92 


26 (>7 

*b 59 

* 5*77 

0*7 

0*56 

0*2195 

20(J0 Gr. 60 & 810 Newc. 

Mfir. 

G 

IS 

22 

VV, R 

O4 41 58-24 

+ 24 

17-71 

1 5 95 





ji 11 11 11 

11 

7 



1 C, W 



lO Co 

*4 77 

'5 5O 

I *0 


0*0223 

852 k 8GG Newcomb 

Mar, 

G 

24 

57 

E. M’ 

65 8 4f>*f>2 

— 2 

• 

3»*73 






11 11 » 

1 

>1 

7 



W, E 

4 b 57 


31*28 

»5 29 

15-09 

1*0 

0*12 

0*0144 

2173 & 2176 Or. 80 

Mar. 

12 

2 

54 

E, VV 

b 4 55 37*19 

+ 10 

38 -.^5 

• 5*54 

» 5 *S 4 

0*5 

0*33 

0*0545 

2170 (h- 80 & mo Nowc. 

Mur. 

12 

2 

51 

VV, E 

64 58 59*99 

+ 7 

IS* JO 

>5*09 

15 09 

i 

0*5 

0* (2 

0*0072 

805 Newc. k 2228 Or. 80 

Mur. 

0 

26 

41 

VV, R 

64 51 38-10 

+ U 

. 1^*91 

*5 M 





♦1 11 11 11 

1, 

11 



VV, 1 C 

3S 00 


7 « 

15 7 « 





11 II 11 f» 

M 

12 



E. VV 

37*94 : 


37-10 

» 5 *o 4 

iS ‘23 

1*2 

0*02 

0*0005 

905 k 910 Nowcomb 

l\rar. 

9 

5 

.34’ 

K, VV 

b 4 45 '='’^*."9 

+ 20 

* b * 7 5 

• 5*14 





11 11 11 

„ 

11 



i 1C, VV 

5 ^ 2; 


»b *37 

U f >4 





11 11 11 

11 

12 



VV , E 

58*22 


16 08 

*4*90 

14-90 

0*8 

0 * 3 * 1 

0*0769 

905 k 915 Nowcomb 

Mar. 

9 

S 

IS 

E,VV 

bS 4 .*'.1 b6 

+ 1 

21 26 

1 14*92 





♦1 11 1) 

H 

11 



K, VV 

53 * ^ 


21 32 

i 4'87 


• 



11 1) 11 

It 

12 



W, iC 

53*49 


21-74 

15 23 

JS*o 7 

0 8 

014 

0*0157 

932 k 95 G Newcomb 

Mar. 

11 

22 

52 

VV, E 

64 49 47 07 

+ 16 

27 

14 70 





»i >1 »i 


12 



E, VV 

47 Oi 


27-7(1 

M* 7 « 

* 4*74 

I *0 

0 47 

0*3209 

9 GC k 977 Nowcomb 

Mar. 

11 

,8 

57 

F, W 

65 16 28 84 

— 10 

73-18 

1 ^ 66 





11 11 >1 

11 

12 



W, E 

28-80 


13 72 

15 oS 

* 5*37 

1*0 

0* i6 

0*0256 

980 k 995 Newcomb 

Mar. 

11 

4 

44 

VV.R 

0 $ 17 12-06 

— 10 

5 b* 77 

15 29 





1) >1 11 

11 

12 



E, VV 

12*01 


5 b *94 

•5*07 

15*18 

1 0 

0-03 

0 * 0009 

997 k X 007 Newcomb 

Mar. 

11 

18 

0 

1 C, W 

65 16 17-74 

— 10 

2*41 

15*33 





11 11 11 

11 

12 



VV,B 

17-71 


252 

> 5**9 

IS* 2b 

1*0 

0*05 

0 0025 
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ASTEONOMICAL LATITUDES. 


172. KaroXhoX— Co-latitude 65 ° 6 ' + 


Serial No. 
of pair 

Stars ObserTod 

Date 

Mean of 
Zenith 
DiHlauces 

Positions 

of 

Teleacopo 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitudo 

Weight = P 


Pt>ti 

each 

obsor- 

-vtition 

Moan 



1901 

o 

/ 


4 t if 

i 

0 

// 

H 




46 

2487 Or. 80 & 1026 Newe. 

Mar. 

11 

20 

IS 

W, E 

65 3 * 7 * 3 ^ 

+ 2 

57-85 

* 5*21 






» )9 n 1 * 

n 

12 



E, W 

* 7‘34 


57-76 

15**0 

15**6 

I *0 

0*05 

0*0025 

47 

2634 Or. 80 41039 Newc. 

Mar. 

11 

5 


E, W 

65 36 50-18 

- 30 

34*90 

15-28 






II II II II 

II 

12 



W, E 

5 o -*5 i 

1 


34 * 9a 

15-23 

15*26 

1*0 

0*05 

0*0025 

48 

1054 & 1076 NeTTCcrab 

Mar. 

11 

>7 

21 

W, E 

1 

] 

6s 14 40-97 

- 8 

26-49 

14-48 






«» t» i» 

ti 

12 



E, W 

40-95 


*5-63 

15-31 

14*90 

0*7 

0*31 

0*0673 

49 

1062 & 1078 Newcomb 

Mar. 

11 

«7 

37 

W,E 

64 58 26-28 

+ 7 

48-52 

14*80 






II II II 

II 

12 



E, W 

26*27 


48-92 

15*9 

1 

15*00 

0-7 

0*21 

0*0309 

60 

1084 k 1091 Nawcomb 

Mar. 

11 

*5 

1 

34 

E, W 

64 54 59-41 

+ II 

' 5-»7 

14*68 






II It II 

II 

12 



W»K 

59-40 


• 5-88 

15*28 

14*98 

I *0 

. 0*23 

0*0529 





4 


! 






' 43-7 j 

X Pt?v«* 3*6323 1 


Summary. 

No. of pairs 60 

No. of observations 100 

Mean difference between observations taken E, W and those taken W, E = + O^'CS 
Observed Co-latitude (weighted mean) 65® 6' 16" ‘21 + 0"'028 

Correctipn for Height above Sea-level + 0"'01 

Final Co-latitude 66“ 6' 16" 22 


s= 24 63 44-78 ± 0-028 

= 24 53 46-69 
B - 1-91 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— G} 
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titude 

Longitudi 


773. KauWa— Co-latitude 62 *’ n' + 


49' 

Height 

... 7051 feet 

17 

Instrumental!. 

S. 6-iuch Theodolite 


Observer — Captain 11. Wood, R.E. 


Star 

Date 

Seconds of 
Co'lutituda 



1903 


M 

Polarii 

... 

Oct. 

24 

30*4 

a Gruis 


*» 

» 

38-7 

Polansi 


» 

2G 

34*7 

7 Gruia 


» 

w 

3 G 1 

Polaris 

••• 

» 

27 

33'> 

a Piacia 

Auflt. 

u 


3»*4 


Summary. 

No. of observations 21 

o / ^ 

Observed Co-Iatitudo ... ... 62 11 34-2 

Correction for Height above Sea-level -I- 0 • 3. 

Final Co-latitude 62°1V34"-6 


o / tt 

= 27 48 25-5 

= 27 48 58-6 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A — G) 


33*1 




Serial No. 
of pair 
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ASTEONOMICAL LATITUDES, 


174 . Khankharia— Co-/a^/^^/(/e 65 ° 22 ,' + 

Latitude ... 2i° 37' Instrument — Zenith Telescope 

in. 

Longitude ... 71 56 Mean Height of Barometer 29 57 

Height ... 362 feet Mean Temperature 7%^‘0 

Observer — Lieut. H. M. Cowic, R.E. 


6 

ai 

So 

n 

Stars Observed 

Date 

if can of .,s 

iJititauees 

ioDH 

' 4 ' 

Tclc.-^COpC 

dunii^ 

Ob.'^erva- 

tiuii 

Meun 

of N. I*. U’s 

Half of ilio 

DilTiTCfuM' of 
ZcriiUi Distuiicc.s 

Socoii 
Co* hit 

by each 
ob.'^rr- 
V lit ion 

Is of 
itude 

Moan 

Oh 

1! 

'a! 

V 

Pee 



1000 





K> t n 


/ 

H 

M 

„ * 




1 

G8 4 76 Or. 80 

Nov. 

3 

4 

44 

E,W 

65 31 8-72 

- 

8 

6*58 

62*14 






it )S o 

it 

4 



W,E 

8*65 



7 ■ 9 *' 

60 ■ 69 

61*42 

0*7 

0*40 

0*1120 

2 

75 Sb 02 Gr. 80 

Nov. 

3 

4 

3 * 

W, E 

65 44 6*01 

_ 

21 

2*11 

63*90 






Is }t )t 

it 

4 



E, W 

S ‘93 



3 '39 

62*54 

63*22 

0*7 

1*40 

1*3720 

3 

112 Or. 80 & 55 Nowc. 

Nov. 

3 

13 

16 

E, W 

(>S *7 5.V62 

+ 

5 


60*98 






)l SI IS 

II 

4 



W, K 

55-52 



544 

60*96 

60-97 

I *0 

0*85 

0*7225 

4 

G 4 71 Newcomb 

Nov. 

3 

10 

21 

W, K 

65 14 32’.';2 

+ 

8 

28*09 

60*61 






M n 

1) 

4 



E, W 

32-43 



29*25 

Oi *68 

61*15 

1*0 

0*67 

0-4489 

6 

07 & lOS Newcomb 

Nov. 

8 

16 

8 

W, E 

6s 12 4 S- 4 .*^ 

+ 

10 

14*84 

60* 29 






II II 1} 

II 

4 



E, \V 

45 ‘Jb 



* 5/7 

61*13 

60*71 

1 *0 

1*11 

1*2321 

6 

118 & 121 Newcomb 

Nov. 

3 

4 

23 

E, W 

i 

1 

6s 17 14-27 

+ 

S 

47-52 

61 *70 






ft it II 

It 

4 



W, E 

I ' 4>7 



46 * 90 

61 *07 

61 *43 1 

1*0 

0*39 

01521 

7 

• 73 & 81 Newcomb 

Nov. 

4 

.1 

51 

W,E 

(<S 37 57 '46 

- 

14 

53-«4 

63*62 

63*62 

0*7 

I *80 

2*2680 

8 

350 & 368 Gr. 80 

Nov. 

4 

i 4 

54 

W, E 

65 39 45 ’^9 


16 

41*69 

64*20 






>1 >1 it 

( 

»i 

5 



E, W 

45 80 



42*81 


63 * 60 

1 *0 

1*78 

3 * 1 684 

9 

, ! 

161 & 171 Newcomb 

Nov. 

5 

2 

5.1 

W, E 

65 35 ’ 9 M .1 


12 

* 5 M.^ 

< 5 .r 88 






II it it 1 

♦1 

7 



E, W 

1918 



17*72 

61*46 

62*67 

I *0 

0*85 

0*7225 

10 

4 U Or. 80 & 185 Newc. 

Nov, 

5 

3 

57 

E, W 

65 6 29*89 

+ 

16 

29*21 

59* 10 






** II II II 

1) 

7 



W,E 

29*84 



3*-49 

61*5.^ 

60*21 

1*0 

I *60 

2 * 5600 

11 

105 it 213 Newcomb 

Nov. 

6 

*5 

57 

W,E 

65 33 1715 

+ 

0 

44*00 

62*05 

62*05 

0*7 

0*23 

0*0370 

12 

229 & 23 G Newcomb 

Nov. 

6 

0 

37 

W, E 

65 35 .1^*65 


12 

34’4i 

62*24 






M 11 II 

II 

7 



W, E 

.16 S-S 



36*04 

60 * 5 1 






>1 II II 

fi 

8 



E, W 

3t>*49 



3452 

61*97 

6i*68 

0*8 

o'V 

0*0157 



Serial No. 
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174 . Khan kh aria— (?o-/a^/^£/^/e 65 ° 22 ' + 


Serial No. 
of pair 

Stars Observed 

Dato 

Mean of 
Zenith 
Distances 

Positions 

of 

Tclesrope 

dmiiif' 

Observa* 

tion 

Mean 

ot N. F. D’» 

Half of the 
Observed 
DifTeriMico of 
Zenith Di&tances 

Seeon 
Co- la 

by oK’li 
ohser- 
vation 

ds of 
itudo 

Mean 

Weight = P 


Put) 



1900 


o 

/ 


0 / M 


/ 

// 


St 




13 

229 k 238 Newcomb 

Nov. 

6 

0 

37 

W, R 

65 35 

— 

12 

.^0 5.1 

62 68 






»» 31 

11 

7 



\V, K 

42 1 f 



41 

60’ 20 






>1 31 11 

}> 

8 



E, ^Y 

42 05 



40*06 

6 1 • ()<) 

61 • 72 

0*8 

0* 10 

o*oo8o 

14 

. 278 k 287 Newcomb 

Nov. 

6 

9 

S* 

W, K 

5 S 3 « 4-.^7 

- 

8 

2*32 

62*05 

62 05 

0*7 

0*23 

0*0370 

15 

305 & 313 Newcomb 

Nov. 

5 

19 

8 

E, W 

55 38 35 


3 

36 69 

61 06 

61 *66 

0*7 

016 

0*0179 

IG 

3 G 6 k 374 Newcomb 

Nov. 

5 

*4 

SI 

E, W 

65 43 47’45 

- 

20 

44*10 

53 35 

53 "35 

0*7 

1*53 

1*6386 

17 

471 & 483 Gr. 80 

Nov. 

8 

4 

I 

W, E 

55 '8 37-<)2 

4* 

4 

24*43 

6 ^'* 3 S 

53 MS 

0*5 

0*53 

0*1405 

18 

471 & 508 Gr. 80 

Nov. 

8 

3 

57 

W, B 

65 '5 «S ‘34 

+ 

7 

47*49 

62*83 

62*83 

0*5 

I *01 

0*5101 

19 

630 & 637 Gr. 80 

Nov. 

7 

2 

46 

W. E 

65 25 38 81; 


2 

35*64 

63*21 






31 1 » 11 

)* 

8 



K, VV 

38 «I 



37 28 

• 

6' *53 

63 37 

I *0 

0*55 

0*3025 

20 

677 & 681 Gr. 80 

Nov. 

7 

2 

47 

W, E 

C»5 40 32*23 

- 

17 

30*46 

61-77 

61-77 

0*7 

0*05 

0*0018 

21 

695 & 717 Gr. 80 

Nov. 

7 

9 

10 

E, W 

65 25 23*2; 


2 

21*55 

61*70 






11 ll it 

11 

8 



W, E 

23* 20 



22 30 

Oo 90 

61-30 

1 *0 

0*52 

0*2704 

22 

740 Sc 776 Gr. 80 

Nov. 

8 

12 

30 

E, W 

65 n * 4’ 55 

+ 

11 

46*31 

6o*86 

60 86 

0*5 

0*96 

0 * 4608 

23 

749 & 776 Gr. 80 

Nov. 

8 

12 

40 

E, W 

65 20 30-88 

+ 

2 

30*86 

61-74 

61-74 

0*5 

0'o8 

0*0032 

24 

803 & 836 Gr. 80 

Nov. 

7 

0 

23 

E, V 7 

65 29 407 

_ 

6 

2*33 

61-74 






1 » }> }> 

11 

8 



W, E 

4'05 



2 44 

61 61 

61-68 

I *0 

0* 14 

0*0196 

25 

851 & 800 Gr. 80 

Nov. 

7 

*3 

34 

W, E 

65 12 7*15 

+ 

10 

. 54*47 

6 f *62 






H it It 

>» 

8 



E, W 

7*14 



53*59 

60 73 

61 • 18 

1 *0 

0*64 

0*4096 

20 

916 k 943 Gr. 80 

Nor. 

7 

7 

34 

E, W 

65 27 6*75 


4 

4*74 

62*01 






>1 tf 11 

11 

8 



W, E 

6*74 



467 

6207 

62*04 

0*7 

0*22 

0*0339 

27 

916 k 962 Gr. 80 

Nov. 

7 

7 

49 

E, W 

65 4 » 0*33 

_ 

18 

58*24 

62*09 






i> ti t» 

11 

8 



W, E 

032 



58*24 

62 08 

62*09 

0*7 

0*27 

0*0510 

28 

1010* & 102G Gr. 80 

Nov. 

7 

1 

20 

E, W 

65 *3 45*53 


0 

44*13 

61*40 






^ it »i »* 

11 

8 



W, B 

45*55 



44 *U 

61 *41 

61*41 

0*7 

0*41 

0*1177 




(294) 


ASTRONOMICAL LATITUDES, 


Stars Obsorrod 


174. Khankharla— 65 ° 22 ' + 


ITalf of ilie 

( )bs(’rvetl 

of N. P. D’s I DifVriviioe of 

Zi’nith J)istaiiui'8 ; 


Seconds of 
Cu'luiituda 

oncli I 

obsJcr- j Mean 
viition 


1010 & 1043 Gr. 80 Nov. 7 
.. 8 


65 27 5f>*20 I - 4 54*28 62 01 

56*31 54*48 61*83 0’7 


30 1058 & 1104 Gr. 80 Nov. 7 4 38 

>t »i ■ »> >» 8 


65 5 47*04 + 17 13*44 61*38 

47*97 12*99 60*96 61*17 


31 1104 & 1138 Gr. 80 Nov. 7 4 24 

8 


65 19 4.‘;*58 + 3 1.^34 60*92 

43*03 *5’ 06 60*69 60*81 0*7 


32 118G & 1197 Gr. 80 Nov. 7 

8 


65 4 25 05 4* 18 36*46 61*51 

25*12 36*14 61*26 61*39 


35 1227 & 1236 Gr. 80 Nov. 8 o 18 


65 24 51*78 - * 49*54 62*24 62*24 o‘5 


34 1227 k 1237 Gr. 80 Nov. 7 o 23 


II II >1 


,» 8 


65 >9 56*77 -f 3 26*77 63*54 

36*85 26*52 63*37 63*46 


35 12C1 k 1272 Gr. 80 Nov. • 7 

If II 11 *18 


65 35 47*97 - ** 4644 6r *53 

48*05 4645 61 Co 61*57 


0*25 0*0625 


36 1281 & 1287 Gr, 80 Nov. 7 3 20 

If >1 II 11 8 


65 I 0*53 + 21 59*85 60*38 

o*6i 5997 60*58 60*48 


37 1299 & 1311 Or. 80 Nov. 776 

fi II >• 8 


64 59 55*89 + 23 4*86 60*75 

55*97 4' 16 60*13 6 o *44 


38 1324 & 1349 Gr. 80 Nov. 7 4 4 

II If If i» 8 


65 47 48-13 - 24 45*20 62*93 

48*22 46*24 61*98 62*4( 


39 13C3 & 1378 Gr. 80 Nov. 7 1 23 

II • II I) If 8 


40 1878 k 1890 Gr. 80 Nov. 7 i 27 

If >f f> n 8 


41 1397 k 1411 Gr. 80 NoV. 7 5 

II f) It II 8 


43 1431 k 1443 Nowcomb Nov. 3 24 22 

If If II If 4 


48 1 3725 Gr. 80 k 1474 Nevrc. 1 Nov. 2 


65 42 .^9*51 - 19 37*78 61*73 

39*63 37*75 6i*88 6i*8i 


65 38 30*8i — 15 18*46 62*35 

20*92 18 50 62*42 62*3^ 


65 4* 0*82 - 18 59*85 60*97 

0*95 59*95 61*00 6o*9< 


65 30 17*80 - 7 15*65 62*15 

17*78 i 6*4 S 6i* 33 6i*7i| 


65 30 52*11 - 7 48*37 I 6.3*74 

52-08 48* 


0*01 

0*0001 

0*57 

0*2274 

0*83 

0*6889 

o'o8 

0*0064 

1*62 

a - 6*44 











ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 
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Stars Obsorvod 


174. Khankharia— 65 ° 2 a' + 


Poyilions 

JI.'lll. of 

Date 




(hiring 

na- 

tion 


IFulf of tlio 

IVt fail * ( )hsi I V I'd 

of N. J)’fl IMICf of 

Zt'Dilii Difluiu rs 


Seconds of 
Co-iatitudo 


l»y CBcli 

oi.‘'lM*‘ 

^ IILJOII 



»l 1} »» >1 I II 


)» »l »» 


Jl *1 J» 1» 


» » o 


Nov. 3 

25 9 

W. K 

65 22 21*41 

11 4 


K, VV 

2 * 35 

Nov. 4 

9 1 

W, E 

65 24 50*05 

.. 5 


1C, W 

50*09 

Nov. 4 

14 38 

w, i: 

65 38 20*21 

6 


W, E 

20 22 

Nov, 5 

18 27 

E, W 

65 43 6*^6 

M 7 


W, K 

6*20 

Nov. 5 

IQ 21 

W, E 

6 s 33 SO'!*) 

Nov, 7 

21 18 

W, E 

(>s 55 34 3? 

n 


K, W 

34 

Nov. 5 

1 

2* 34 

E, W 

65 41 56 Ri 


40 h 2 


^>r74 

(»2 17 62*96 1*0 


rfi*4S 

bi *,^9 61 ‘44 1*0 


6 2 • o I 

6^ ()0 62*84 0*7 


f»i V) 

60*49 60*94 1*0 


62*48 62*48 0*7 


61 65 

61*31 61*48 0*7 


61 S; 

61 (jO 

Ol 85 61*87 


o 7744 
0*3049 


61 3008 Gr 80 <1, 1552 No wo. Nov. 7 23 53 

o 

>» It tt I) II '' 


*>S 54 7'S5 - ' .ri;'- 

7'44 S ')>' 


62 01 

>)I '48 61 75 10 


2 r 41 9 


31*06521 


Summary. 

No. of pairs 51 

No. of oijscrvations 1)3 

9 _ 

Mean difference between observations taken li, W ami tl^osc taken W, E = — 0'^'20 

I 

Observed Co-latitudc (weiglitcd mean) 65'^ 23' 1^-82 ± 0"*082 

Correction for Height above Sea-level 4- 0"*01 

Final Co-latitude 65^23' r-83 

o f ff // 

= 24 3G C8-17 + 0 083 

= 24 SO 5619 


Astronomieal Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— G) 


+ 1-98. 




Serial No. 
of pair 


(296) 


A5TEONOMICAL LATITUDES. 


175. 

Khanpisura 2nd 

s/\s\\*-^Co-latitude 71 ” 14 ' + 

Latitude 

... 18° 46' 

Instrument-^Zci\\i\\ Telescope 

Longitude 

... 74 49 

m* 

Mean Height of Barometer 27*23 

Height 

2751 feet 

Mean Temperature 65°'3 


Observer — Lieut. G. P. Lenox Conyngliam, R.E. 


o4 

3 

to 

a 

Stars Obserred 

Date 

Mean of 
ZeniUi 
Distuuceif 

Positions 

of 

Ti*lej<popo 

dining 

Observa- 

tion 

Menn 

of N. E. D'« 

Half of tbo 
Gbserved 
Difforonco of 
Zenith Distances 

Seconds of 

Co -latitude 

PLi 

H 

V 

p t>» 

by eacli 
obser- 
vation 

Mean 



1893 

o 

t 


0 

/ 


1 II 

ir 

// 




1 

61 Dj. 75 ic 386 Or. SO 

Jan. 

U 

12 

29 

E, W 

7‘ 

9 3'»9 

+ 

5 35' t 3 

38*3 






)> II II II 

II 

17 



W, E 


3*30 


36 55 

.19 ‘8 

39*0 

I *0 

1*6 

2*56 

2 

896 Sc 405 Gr. 80 

Jan. 

14 

8 

10 

W, E 

71 

33 


18 41 *86 

37*0 






11 II II 

If 

17 



E. W 


J900 


4»*45 

37*5 

37 '» 

1*0 

0*2 

0*04 

3 

414 Sc 433 Or. 80 

Jan. 

14 

10 

26 

E, W 

7 * 

37 '«'!!5 


22 40*40 

38-. 






II II 11 

ff 

17 



W, E 


18*64 


40-63 

38*0 

38*0 

1*0 

0*6 

0*36 

4 

444 Sc 4G7 Gr. 80 

Jan. 

14 

1 

43 

W, R 

70 

48 .fi-OS 


*6 5-49 

37*4 






II M II 

11 

17 



E, W 


32*04 


5*62 

3T1 

37*5 

* 0*7 

0 * I 

0*01 

5 

iC7 ic 488 Qr. 80 

Jan. 

14 

1 

36 

E, W 

70 

56 28*15 

+ 

18 9*74 

.37 '9 






II II II 

»i 

17 



W» E 


28 ' 23 


8*82 

37*0 

37*4 

0*7 

0*0 

0*00 

6 

I 69 Dy. 76 & 639 Or. 80 

Jan. 

34 

6 

21 

W, E 

7 * 

4 30*70 

+ 

0 m 

GO 

0 

38*8 


1 




II If II 11 

•1 

17 



E, W 


30*75 


7 * 5 * 

38*3 

38*5 

0*7 

I * I 

0*85 

7 

639 Sc 602 Gr. 80 

Jan, 

14 

6 

13 

E. W 

7 » 

»3 1849 

+ 

I IQ'T3 

37*6 






II II II 

•• 

17 



W, E 


»8s3 


18*5* 

37*0 

37*3 

0*7 

0*1 

0*01 

8 

697 & 610 Or. 80 

Jan. 

34 

so 

45 

K, W 

7 * 

s i6- 17 

+ 

12 2.V)9 

39*4 






II II 11 

II 

17 


1 

1 

1 

W, B 


16*19 


»*■ ’ 

37*0 

,18*2 

0*7 

0*8 

0*45 

9 

610 Sc 626 Gr. 80 

Jan. 

I 

14 

20 

47 

W, E 

7 * 

4 22*57 

+ 

10 16*49 

30*1 






II II fi 

If 

17 , 



E, W 


22*10 


14-69 

368 

37*9 

0*7 

0*5 

o* 18 

10 

633 Sc CG4 Or. 80 

Jan. 

14 

3 

18 

E, W 

7< 

34 » 9'*3 


19 424* 

3<>*7 






II II li 

II 

17 



W, E 


1917 


42*21 

37*0 

36*8 

1 *0 

0*6 

0*36 

11 

682 Sc 694 Gr. 80 

Jan. 

14 

S 

9 

W, E 

7 * 

5 3*50 

+ 

9 35*23 

38'7 






II If If 

If 

17 



E, W 


3*53 


35-06 

38*6 

(i» 

00 

1 *0 

1*2 

1*44 

12 

704 Sc 717 Gp. 80 

Jan. 

14 

3 

35 

W, E 

71 

0 39 ’62 

4 

«3 S7-or 

36*7 






II II II 

If 

27 




■ 


■ 

5796 

37*6 

37 ** 

1*0 

0*3 

0*09 


• Wat the let Tint to thie etetion tu No, 63, Vtduae XI ol the AwoMt <*• Oftratiam 










ABSTEACT8 AND StJMMAEIES OF OBSERVATIONS AND RESULTS. 
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175. Khanpisura 2nd visit— Co~latitucle 71" 14 ' + 


Stan Observed 


Distances 


Observa 

tion 


Boconds of 
Half of the Codatitudo 

Mean Observed ^ ____ 

of N. P. D *8 Difference of 1 1 

Zenith UiBtancee ^^^21 
vation 


727 & 754 Or. 80 Jan. 14 4 4 

o M II It 17 


71 18 46 46 - 4 8*57 37 9 

4^> 48 9*13 37 ’3 37* 


690 Gr. C4 & 792 Or. 80 Jan. 14 4 55 

»» II II »• 11 17 


71 1 8 85 +13 28*00 36*8 

8 '87 26 97 35 8 36 * 


803 Or. 80 & 622 Gr. 64 Jan. 14 5 13 

II II 11 n II 17 


71 26 6-31 — II 28 60 37-7 

6*33 28-0^ 38*3 38* 


•6 03 


823 & 846 Gr. 80 Jan. 14 2 59 

.1 I, I. II 17 


7 * 32 .^H *39 - 18 21 * 12 37 *^ 

58 40 2 i **7 37 2 37 


846 Sc 877 Gr. 80 Jan. 14 3 16 

11 II 11 )i 17 


7 * 3 * * 3.1 - > 53*13 . 18*3 

3**34 53*68 37 5 37 8 


898 Sc 928 Gr. 80 Jan. 14 9 33 

j» II II II 17 


943 St 946 Gr. 80 Jan 14 2 4 

11 II II it 17 


946 St 962 Gr. 80 Jan. 14 2 18 

II 11 It II 17 


977 St 995 Gr. 80 Jan. 17 i 18 


1021 St 1037 Gr. 80 Jan, 12 3 49 

II 11 If 11 13 


1037 Sc 1043 Gr. 80 Jan. 12 411 

11 II fi II 13 


1053 St 1067 Gr. 80 Jan. 12 49 

It If It It 16 


1099 Gr. 80 St 637 Gr. 64 Jan. 12 x i 28 

11 11 II II II 16 


7 * * . 53*50 
53*52 


70 58 22*51 

22*51 

71 13 14-76 

* 4*77 


+ 12 44-00 
44 53 


4 * 16 15 * 2 ; 

14*98 


•f 1 22*72 

22*32 


71 34 32*12 
321 a 


71 a 33*28 

33*26 


71 36 4806 
48*08 


70 S 3 28*79 
28*80 


- 9 56*50 

5S*»6 


+ 12 3*05 

3*97 


— 22 11*65 

11*00 


+ 21 8-33 

8*07 


37*5 

38 o 37 


.17-8 

37*5 M 


. 17*5 

37 ** 37 ’ 


71 I 1*57 + *3 35 56 37 * 37 * 


35*6 

37 o 36 


363 

37*2 36 


36*4 

37 ** 36 


37 ** 

36*9 37 



116 1168 Or. 80 Jan. 12 6 7 

f‘ II II It ^6 


70 52 29 14 
»9*5 


+ 22 8-36 

764 


37*5 

36-8 37 


1179 St 1187 Gr. 80 Jan. 32 . 2 47 

II II »» II 16 


70 53 34*84 
34*86 


4 - 21 »-l 8 

2-68 


.17*0 

37*5 37 ' 


1184 A 1197 Gr. 80 Jan. 12 5 3a 

11 II I* 11 16 


71 9 39*30 

39*31 


5 8*95 

7*33 


38*1 

36*4 37 * 



1206 A 1218 Or. 80 Jan. 12 2 19 

II II It 16 


1286 Gr. 80 A 716 Gr. 72 Jan. 12 39 

11 >1 If II »* 16 


1271 A 1288 Gr. 80 Jan. 12 0 37 


7 * 35 4 * 5 * 
4*54 


71 30 31*00 
21*03 


- 20 26*54 
27*11 

-- >5 43*96 
44 *5 


38*0 

37*4 37* 


370 

36*8 36* 


71 35 31*63 - 10 43‘o8 








ASTEONOMICAL LATITUDES, 
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175. Khanpisura 2nd visit— 71® 14' + 


^ 0 
^ a. 

ao 

Start Obterved 

Date 

Mean of 
Zenith 
Ditlancet 

Positionf 

of 

Telescope 

during 

Observa- 

tion 



1893 

0 

t 


32 

1285 ic 1289 Or. 80 

Jan. 

12 

9 

30 

W, B 


»» »» 

If 

13 


E, W 

33 

937 Gr. 64 k 1309 Gr. 80 

Jan. 

12 

i6 

31 

E, W 


*« If ff II 

If 

13 



W, B 

34 

768 k 764 Gr. 72 

Jan. 

12 

7 

30 

E, W 


It ft It 

If 

13 


W, E 

35 

1349 k 1363 Gr. 80 

Jan, 

32 

1 

17 

W, E 


11 II II 

II 

13 


E, W 

36 

1378 Gr. 80 k 801 Gr. 72 

Jan. 

12 

4 

19 

E. W 


»} If 11 II 

II 

13 


\V,E 

87 

1402 & 1405 Gr. 80 

Jan, 

12 

9 

2 

W,E 


If ji ft 

11 

13 



K, W 

38 

1413 k 1442 Gr. 80 

Jan, 

12 

I 

17 

E. W 


If fi If 

ti 

13 


W, E 

39 

1460 & 1458 Gr 80 

Jan. 

12 

14 

44 

W, E 


If M It 

II 

13 

E, W 

40 

1480 k 1489 Gr. 80 

Jan, 

12 

13 

*3 

E. W 


It It II 

It 

13 


w;e 

41 

1489 & 1493 Gr. 80 

Jan. 

12 

If 

19 

w. E 


It If >1 

II 

13 


1 E, W 

43 

1604 k 1511 Gr, 80 

Jan. 

12 

6 

19 

E. W 


If It If 

II 

13 


W,E 

43 

1524 k 1533 Gr. 80 

Jan. 

12 

3 


W, E 


It ft ft 

tt 

13 


B, W 

44 

1638 k 1536 Or. 80 

Jan. 

12 

3 

9 

B, W 


ti It II 

It 

13 



W,E 

45 

1636 k 1641 Gr. 80 

Jan. 

12 

3 

10 

W, E 


ti II II 


13 



B, W 

46 

1554 k 1572 Gr. 80 

Jan. 

16 

6 

56 

i E, W 

47 

1684 k 1699 Gr. 80 

Jan. 

16 

11 

35 

E, W 


II 11 II 

II 

16 


W. B 

48 

1606 k 1682 Gr. 80 

Jan. 

15 

6 

40 

W, B 


If II M 

11 

16 


B, W 

49 

1667 k 1668 Qr. 80 

Jan. 

16 

4 

4* 

W.E 


>1 II M 

If 

16 


E, W 

50 

1674 k 1714 Gr. 80 

Jan. 

16 

1 

5* 

W,B 


If I* If 

>1 

16 


B, W 


1 

Mean 

of N. P. D’t 

Half of the 
Observed 
Difference of 
Zenith Distances 

Secor 

Co'lal 

by each 
obser- 
vation 

jds of 
titude 

Mean 

11 

hp 

'S 

V 

Poo 

• 

/ // 


/ 

// 

n 

tt 




71 

34*97 

- 

6 

56-74 

382 






35*00 

1 


57-86 

37*1 

37-6 

0*7 

0*3 

0*03 

71 

30 48 'iS 

— 

16 

11*36 

36*8 






4818 



11*22 

37*0 

36-9 

1 *0 

0*5 

0*25 

7 * 

oc 


13 

17*22 

36*6 






s.rs? 



17*71 

36*3 

3^*4 

1 *0 

1 *0 

I *00 

71 

6 55 ‘30 

+ 

7 

4 .V .14 

^8*6 






55 33 



42-83 

38*2 

38-4 

1*0 

1 *0 

I *00 

71 

23 1*79 


7 

24*22 

.? 7*6 






1*82 



34*80 

37*0 

37'3 

1 *0 

0* 1 

0*01 

71 

*7 . 15 ‘>8 


13 

56*9.'; 

38-2 






35*32 



57*55 

37*7 

37-9 

1*0 

0*5 

0*25 

71 

19 17*02 


4 

30*18 

37*8 






17*07 



38-55 

38*5 

38*1 

1*0 

i 0*7 

0*49 

71 

33 i 2*.59 


18 

.36-75 

.3.5-8 






12*64 



34*71 

.^ 7*9 

36 8 

I '0 

0*6 

0*36 

71 

*3 »754 

_ 

8 

49 69 

37*8 






» 7 S 9 



4931 

.^ 8*3 

38-0 

0-7 

0*6 

0*25 

71 

>9 s ''74 


5 

13*83 

37*9 






5179 



14*20 

37 *^ 

37-7 

0-7 

0*3 

o*o6 

7 * 

35 36*63 


10 

59 

37*3 






36-68 



S8 97 

37*7 

37-S 

1*0 

0*1 

0*01 

i 

71 

3 49*91 

+ 

11 

45*74 

35*6 




1 

[ 


49-97 

i 


46*84 

36*8 

36-2 

0*7 

I *2 

i*<ji 

1 

71 

»S » 7 ’W 


10 

51*46 

.^ 6*5 




1 


38*01 



50*50 

37*5 

37 'o 

0*7 

0*4 

on 

71 

26 43*58 

_ 

13 

6*35 

37*2 






43 '64 



6*34 

37*3 

37 -* 

0*7 

0*3 

0*03 

71 

17 35-78 

- 

3 

58*30 

37*6 

37-6 

0*7 

0*3 

0*03 

71 

6 33-97 

+ 

s 

5*15 

.^ 9*1 






34-04 



4*03 

38*1 

38-6 

1*0 

1*3 

1*44 

71 

»3 »«-74 


8 

44*89 

36*8 1 






21*83 



43*91 

37*9 

37‘3 

1*0 

0*1 

0*01 

7 * 

a 54 '.^o 


11 

42*85 

37*1 






54*39 



42*14 

38*5 

36*8 

1*0 

0*6 

0*36 

7 « 

a8 f'25 


*3 

24*31 

. 37*9 






a -34 



» 5*43 

36*9 

37*4 

1*0 

0*0 

0*00 


T 


0*00 
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175. Khanpisura 2 nd visit — Co-latitude 71 ” 14 ' + 


Serial No. 
of pair 

Stare Obeerred 

JDate 

Mean of 
Zenith 
Oistauods 



1803 

o 

/ 

61 

1728 k 1729 Or, 80 

1* >» «» 

Jan. 15 
.. 16 

13 lO 

! 

62 

174 a It 1777 Gr. 80 

Jan. 15 

i6 

8 

53 

1791 & 1816 Or. 80 

t> i> «i 

Jan. 15 
16 


3 

54 

1827 Gr. 80 

Jan. 15 

0 14 

56 

1831 k 1850 Or. 80 

<• 11 }t 

Jan. 15 
,1 16 

3 30 

' 66 

1862 & 1874 Gr. 80 

11 l> ti 

Jan. 15 

M 16 

3 17 

67 

1884 k 1908 Gr. 80 

11 l> l> 

Jan. 15 
16 

3 36 


Positions 



Seconds of 

oi 


Uftlf of the 

Codatitudo 

Telescope 

during 

Mean 

of N. I*. D’s 

Observefi 
Difft^reneo of 

bj each 
obser- 


Observa- 

tion 


Zemtli Distances 

Mean 



vation 



0 / H 


tf 

m 

W, E 

70 54 34 09 

+ 20 3*38 

37*5 


W, E 

34 * »9 

2*72 

36*9 

37*2 

E, W 

71 30 13*40 

- 5 

37*2 

37*2 

W, B 

70 55 26*86 

+ 19 10*74 

17*5 


E, W 

26*98 

9 54 

36 5 

37*0 

W, E 

71 0 9*34 

+ 14 28*80 

38*1 

38 I 

E, W 

71 32 51*93 

— 18 14*82 

37*1 


W> B 

52*05 

»3*56 

38 5 

37*8 

W, E 

71 28 26*11 

- 13 48*47 

37*6 


E, W* ! 

26-25 

48*67 

37 6 

37 6 

E, W 

70 54 .34* 06 

+ 20 3*30 

37‘4 


W,E 

34 >9 

3*55 

37*7 

37*5 

1 

2 P - 


II 


1*0 0'3 

0*7 0*3 


I’o o‘4 

0*7 o 7 

10 0*4 

10 0*2 


I ‘O 

50 * 


O’ I 

2 IVi; 


Summary. 

No. of pairs 57 

No. of observations 110 

Mean difference between observations taken E, W and those taken W, E = -f- 0*'*08 
Observed Co-latitude (weighted mean) 71° 14' 37" *43 + 0"*055 
Correction for Height above Sea-levcl -f 0"*09 

Final Co-latitude 71" 14' 37"-62 


Astronomical Latitude (A) 

O 

= 18 

/ m 

45 22-48 

Geodetic Latitude (0) 

= 18 

45 30-65 

Deflection of plumb-line (A— 0) 


- 8-17 


0*04 

0*03 

o* 16 

0*34 

o* 16 

0*04 

001 

iS 33 


Weight 




Serial No. 
of pair 
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ASTIIONOMIOAL LATITUDES. 


176. KK\rsa.r—CO‘latitude 61 * 30 ' + 


Latitude 

Longitude 

Height 


... 28* 80' Instrument— Zeuith Sector No. 1 used as Zenith Telescope 

in. 

... 72 42 Mean Height of Barometer 29*42 

... 603 feet Mean Temperature 

Observer — Captain S. G. Burrard, R.E. 


Stars Obierred 

Date 


1893 

241 k 268 Qr. SO 

Dec. 

18 

» fi t> 

tf 

20 

247 5c 268 Gr. SO 

Deo. 

18 

a ft ft 

If 

20 

200 291 Gfe 80 

Dec. 

18 

>1 ft ft 

tf 

20 

290 k 294 Qr. 80 

Dec. 

18 

tt tf t> 

ff 

20 

826 k 829 Gr. 80 

Dec. 

18 

tt ft ft 


20 

851 k 368 Or. 80 

Dec. 

18 

It ft ft 

ft 

20 

874 k 401 Gr. 80 

Deo. 

18 

If If It 

tt 

20 

401 k 418 Gr. 80 

Dec. 

18 

ft >• ff 

tt 

20 

« 



431 k 438 Gr. 80 

Deo. 

18 

tf ff If 

tt 

20 

432 5c 438 Gr. 80 
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61 29 11*49 » 3'>3 14*61 

11*45 S’M 16*59 *S*6o 0*7 


61 i6 35*42 + 13 50 99 j6*4i 

35*37 5**3* >6*69 i 6*55 1*0 
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3695 40‘S® *7 53 


61 34 40*16 - 4 24*73 15*4 


6x 7 9*99 
9.90 


0*5® 0*2355 


0*48 0*1613 


61 51 38*25 


21 23*16 I 15*09 

16*65 »6’ 


•35 o*«S 














fieriftl No. 


ABSTRACTS AND SUMMARIES OF OBSEBTATIONS AND RESULTS. 


( 801 ) 


176. Khirsap— 6i* 30' 4 * 


1-0 

OQ 

BUrs Obienrad 

Date 

Mean of 
Zenith 
Distancee 

Positions 

of 

Telescope 

during 

Obserra* 

tion 

Mean 

of N.P. D’i 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co'latitude 

Pi 

II 

<5 

1 

P 0 V 

hy each 
obser- 
▼tttion 

Mean 



1693 

o 

r 


0 i tf 


/ 

if 

tf 

tt 




la 

6iS k. 6S6 Gr. 80 

Deo. 

18 

34 

10 

W.E 

61 i6 49*49 

4- 

13 

26-66 

16*15 






f» 11 11 

It 

20 



B, W 

49*39 



* 8-44 

'783 

i 6'99 

1*0 

0*77 

0 * 59*9 

14 

664 k 674 Gr. 80 

Deo. 

18 

38 

30 

B.W 

6i 37 * 7 ’ 3 « 


7 

12-07 

1 . 5*24 






»» » 11 

It 

20 



W.M 

#7*21 



10*72 

16-49 

• 5-86 

1*0 

0*36 

0*1296 

15 

601 k 606 Gr. 80 

Deo. 

18 

3 * 

4 

W.B 

6t 12 6‘o8 

+ 

18 

9*70 

<S '78 






t« *1 18 

It 

20 



E, W 

3-98 



11*39 

I7 37 

16-57 

0*7 

0*35 

0-0858 

16 

601 k 607 Gr. 80 

Deo. 

18 

3 * 

4 

W,E 

61 12 9*09 

+ 

18 

6-77 

15-86 






M 99 1 * 

It 

20 



E, W 

8-99 



8*4 

1713 

* 6*54 

0*7 

0*32 

0*0717 

17 

eis A 630 Or. 80 

Deo. 

18 

6 

31 

E, W 

6t 21 29*11 

+ 

8 

47 * 9 * 

170a 






1* If ft 

II 

20 



W,B 

29*00 



48 03 

* 7*03 

17*02 

0*7 

0*80 

0*4480 

18 

813 k 638 Or. 80 

Deo. 

20 

6 

53 

W,B 

6i 23 34*15 

4* 

6 

43 * 0 * 

17-17 

17-17 

0*5 

0*95 

o* 45 f 3 

19 

613 k 684 Or. 80 

Deo. 

18 

6 

St 

B. W 

61 22 9*54 

4* 

8 

8*09 

*7*63 






II II N 

II 

20 



W. K 

9*44 



7*38 

16*80 , 

17*21 

0*7 

0*99 

0*6861 

20 

623 k 680 Gr. 80 

Deo. 

18 

6 

37 

G, W 

35 3**70 


5 

17*28 

iS' 4 » 






If If tt 


20 



W, E 

32*60 



IS 48 

17-12 

1627 

0*7 

0-05 

o’ooi8 

21 

623 k 633 Gr. 80 

Dec. 

18 

6 

39 

K, W 

61 37 37 84 


7 

21 28 

16*56 


j 



1 

ft ft f» 

If 

20 



W,B 

37*75 



20*48 

17-27 

16*91 

0*7 

0*69 

0*3333 

8t 

623 k 634 Gr. 80 

Deo. 

18 

6 

38 

E,W 

81 36 13*13 


5 

57*09 

16*04 






•t t* ft 

II 

20 



W,B 

13*04 




16*91 

16*47 

0*7 

0*25 

00438 

28 

648 le 646 Gr. 80 

Dec. 

18 

9 

13 

W, B 

61 27 6*81 

+ 

3 

9.77 

16-58 






If H M 

It 

20 



E. W 

6*71 



10-82 

17*53 

17*05 

1*0 

• 1 

083 

0 6889 

24 

664 k 676 Gr. 80 

Dec. 

IB 

>3 

13 

E. W 

61 39 »3*.^6 


8 

57*58 

« 5'78 






If tt If 

II 

20 



W.E 

13*26 



58*05 

1511 

* 5*49 

1*0 

0*73 

0*5.329 

26 

676 A 680 Qr. 80 

Deo. 

16 

13 

6 

W. B 

61 3a 8*11 


1 

.50*48 

• 7 «S 






It If i» 

II 

20 



B, W 

8*01 



52*99 

15*02 

18*33 

1*0 

0-11 

o’oiat 

26 

698 k 704 Gr. 80 

Dee. 

18 

5 

40 

K, W 

61 46 6*13 


15 

51*16 

14-97 






M tf II 

If 

20 



W, B 

603 



49*88 

16*15 

1 

15*58 

0*7 

0-66 

o '3049 

27 

696 A 707 Gr. 80 

Dee. 

1 

18 

6 

>9 

E, W 

8« 45 39 ’ S 3 

- 

*5 

* 4 ’*.t 

15 * 3 * 

1 S’ 3 » 

0*5 

1 

0*90 

0*4050 







ASTRONOMICAL LATITUDES. 


(302) 


176. KWirssir— Co-latitude 30 ' + 


8en&l No. 
of pair 

8Un Obierred 

Data 

Mean of 
Zenith 
DiftaDcea 

Poaitions 

of 

Telescope 1 
during 
Observe* 
lion 

Mmn 

of N. P. D’f 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

Weight * P 

1 

Pee 

by each 
obser- 
vation 

Mean 



1893 

0 

f 

1 

• / H 


/ 

M 


H 




25 

693 k 707 Gr. 80 

Dao. 

20 

5 

34 

W, S 

61 40 34*i3 

— 

10 

iB *73 

i 3’40 

• 5 - 4 '> 

0*5 

0*83 

0-336* 

1 

29 

695 k 704 Or. 80 

Deo. 

18 

5 

35 

W 

4 i 51 11*39 


30 

55 't* 

1627 






II It «i 

If 

20 



W, E 

1 

11*39 



56*53 

1476 

«s-s« 

0*7 

0*71 

*• 35*9 

80 

717 k 731 Gr. 80 

Dec. 

18 

13 


77 . E 

4 i 46 1543 


>5 

59*43 

»J 99 






It 11 It 

•1 

20 



E. W 

15 * 3 * 



59*44 

15-88 

•S -93 

0*7 

0*39 

0*0589 

81 

719 k 731 Gr. 80 

Deo. 

18 

13 

43 

W, E 

6f 44 36-63 


*4 

* 9*77 

16-85 






II II 11 

If 

20 



B, W 

36 *Sa 



30*70 

15*83 1 

16-33 

0*7 

0*11 

, j 

0*0085 

B 

750 Gr. 80 

Deo. 

18 

0 

6 

B. W 

61 35 17*70 


S 

1*07 

16*63 



0*08 j 


■ 

n It 

II 

20 



W, E 

17-60 



1*95 

>5*65 

16*14 

1*0 


0*0064 

M 

284 k 244 Gr. 80 

Dae. 

19 

13 

14 

B, W 

61 31 33*78 

4 

8 

54*48 

17*46 

i 





II If II 

II 

21 



W, B 

33-77 



S 3 ‘ 8 i 

>5*58 i 

1 

16*53 

i 

0*7 

0*30 

0*0630 


244 k 253 Gr. 80 

Dae. 

19 

13 

3 * 

W.E 

1 

61 37 3*-76 

aw 

7 

17*16 

« 5 ’ 5 * 






It It II 

II 

21 



B, W 

3»-76 



> 7*59 

1517 

* 1*34 

0*7 

0*88 

0 * 54*1 

8 $ 

800 Ic 848 Gr. 80 

Dae. 

19 

5 

30 

W. E 

4 i 35 * 7 ' 5 o 


S 

3*56 

• 4*94 






If It It 

11 

21 



B. W 

17*46 



0*13 

>7 33 

1 

16* 13 

0*7 

0*09 

0*0057 

86 

801 Je 848 Gr. 80 

Dee. 

19 

5 

SO 

W, B 

4 i 35 4*70 


4 

49*67 

>5*03 






ft ft II 

If 

21 



B, W 

4*66 



47*75 

17 * 9 * 

1647 

0*7 

0*35 

0-0438 

87 

858 k 868 Gr. 80 

Dee. 

19 

0 

3 * 

B, W 

1 

4 i 19 30*37 

4 

10 

55*95 

16*83 






II If fi 

II 

21 



W, B 

30-81 



55*75 

16*54 

16*69 

1*0 

0*47 

0*1309 

88 

876 k 394 Gr. 80 

Dee. 

19 

7 

4 

W. B 

61 <4 *5-95 

4 

S 

49*86 

15*81 






II 11 II 

II 

21 



B, W 

*5 *9 



5 **is 

18*04 

16*93 

1*0 

0*70 

0*4900 

89 

« 

404 ft 438 Gr. 80 

Dao. 

19 

30 

’5 

E. W 

61 ii 46-9? 


7 

30*96 

* 5*99 






II II It 

If 

21 



W,1 

4 l ’*9 



jt *38 

15*01 

15*50 

1*0 

0*73 

0*5184 

40 

467 ft 472 Gr. 80 

Dee. 

19 

10 

S 3 

W.B 

i 

^ li 39 i6’li 


9 

10*84 

15*98 


1 




II II II 

II 

21 



».w 

» 6-73 

1 



11*73 

15*00 

* 5*49 

1*0 

0*73 

0 * 51*9 

41 

479 ft 497 Qr. 80 

Dee. 

19 

37 

34 

B, W 

1 

4 i 34 40*78 


6 

i 4 *o 8 

14*70 






»» ii II 

•1 

21 

i 

■ 

W,B 

40*49 



* 4*43 

16*36 

15*41 

1*0 

0*74 

0*5478 

41 

III 4 BI6 Qr. 80 

Dae. 

19 

10 

1 

W.B 

1 4 l 19 33*43 

4 

to 

53*95 

i 8*37 






» «• >■ 

It 

21 


II 

B. W 

1 **‘ 3 * 



54**5 

i 6*57 

i 6*47 

1*0 

0*35 

0*0635 


J 













ABSTSA.CTS AND 8DMMABIES Of OBSEBYATIONS AND BBSULT8, 


176 . KVixrB^r— Co-latitude 6i“ 30' + 


W) 


it 

Stoll Obtirred 

Date 

Mean of 
Zenith 
Dietancee 

Positione 

of 

Telescope 

during 

Obeerra- 

tion 

Mean 

of N. P. D’i 

Half of the 
Obeerred 
Difference of 
Zenith Dietanoee 

Seconds of 
Oo-latitude 

08 

H 

1 

0 

Pee 

by each 
obser- 
yation 

Mean 



1898 

• 

/ 


• 00 

0 

0 

0 

0 




4 t 

646 4 561 * Gr. SO 

Deo. 

19 

*9 

*5 

E. W 

61 34 11*68 

- 3 

55 "47 

i6*2I 






•» II It 

II 

21 



W,E 

ii’SS 


55 *4 

16-34 

16*7, 

1 *0 

0*05 

0*0025 

44 

S 63 * 671 Or. 80 

Dee. 

19 

3 

19 

W, E 

6« 3 « 39 96 

- 1 

*3-7* 

16*24 






IS 81 It 

II 

21 



B, W 

39 86 


*3 74 

16*12 

16*18 

1*0 

0*04 

0*0016 

44 

809 * 610 ar. 80 

Deo. 

19 

II 

It 

B. W 

<« 38 » 3‘37 

- 8 

9*7 

« 4’30 


I 

! 



II II II 

II 

21 



W, B 

*3-46 


6*52 

16 94 

15*62 

1-0 

i 

0*60 

0*3600 

46 

640 4 696 Gr. 80 

Deo. 

19 

*9 

7 

W, B 

61 40 

- 10 

i6'ii 

16*23 






II II II 

•1 

21 



B, W 

3**4 


16*69 

» 5'55 

15-89 

1*0 

0*33 

0*1089 

47 

760 4 727 Gr. SO 

Deo. 

19 

*4 

6 

E, W 

*8 S 9*33 

+ *3 

> 7’35 

i6*68 






11 II II 

II 

21 



W, Ifi 

59 *3 


18*26 

> 7*49 

17*08 

0*7 

0*86 

0*5177 

46 

721 4 727 Or. SO 

Deo. 

19 

14 

7 

K, W 

61 16 5'oi 

+ 14 

12*22 

17*23 






II II N 

fi 

21 



W, B 

4-90 


11*66 

16*56 

16*89 

0*7 

0*67 

0*3142 












■BB 

2 Pee«i4*8$2i| 


Summary. 

No. of pairs 48 

No. of observations 93 

Mean difference between observations taken £, W and those taken W, E a •)- 0**10 
Observed Co'latitude (weighted mean) 61** 80' 16**22 + 0**061 
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777 . Khori— 64® 59' + 

Latitude ... 26® 1' Instrument — Zenith Telescope 
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Longitude ... 69 6 Mean Height of Barometer 30 *04 
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* Observer^lAtvX. H. M. Cowie, R.E. 
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Jan. 

22 

'4 

45 

W, E 

6s 

16 8'6i 


16 

.39*47 

29*14 





If II ji 

If 

23 


E, W 


8 59 



.38 58 

30*01 

19-58 

1 0 

0*18 

24 

440 k 458 Newcomb 

Jan. 

22 

9 

0 

E, W 

64 55 *'85 


4 

26*70 

29*35 





II II ft 

II 

23 



W, E 


2*63 



26*60 

29* 23 

19-29 

0*7 

0*11 

25 

440 k 464 Newcomb 

Jan. 

22 

8 

53 

R, W 

64 47 53*97 

■f 

1 1 

.34 rb 

28*73 





11 II ii 

If 

23 


W.E 


.53*94 



35*04 

28 98 

18-86 

0*7 

• 

0*54 

26 

468 k 479 Newcomb 

Jan. 

22 

i6 

17 

K. W 

6s '3 4 »'s 6 


*4 

12*91 

29*65 

29-46 


o*o6 


II >1 II 

II 

23 



W. E 


4i*5S 



13*28 

29*27 

0*7 

27 

475 k 479 Newcomb 

Jan. 

22 

i6 

1 1 

E. W 

<>5 19 35 *26 


20 

6*37 

28*89 

29-16 




If '1 II 

11 

23 



W.E 


3S‘a> 



5*79 

29 *43 

0*7 

0*24 

28 

484 Newc. & 1311 Or. 80 

Jan. 

22 

•» 

$ 

47 

W, E 

K, W 

• 

64 59 59 *08 


0 

30*29 

28 79 

28-94 


0*46 


II If 11 If 

If 

28 



59-06 



29*97 

29*09 

l *0 

29 

498 k 511 Newcomb 

Jan. 

22 

8 

48 

W.E 

85 

8 46-79 


9 

17*57 

29*22 





If II If 

If 

28 


E. W 

46-77 



1659 

30* 18 

19-70 

i *0 

0 30 

30 

517 k 521 Newcomb 

Jan. 

24 

3 

7 

B, W 

^5 

I 57*9* 

- 

2 

28*76 

a9**5 

29-15 

0*5 

0*25 


00145 

0*0717 

0*2520 

o 5184 

o 0100 

O 02^6 

o 1418 

ooi.;7 

o* 1418 

0*0137 

0*0324 

0*0085 

0*2041 

0*0025 

o * 0403 

O* 21 16 

o * 0900 

0*0313 
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iSTKO'NOMIOAL LATITUDES, 

177 . Khori^Co-latitude 64“ 59' + 


it 

uu 

Stars Obsenred 

Date 

Mean of 
Zemtli 
Uifilunces 

Posit ions 
of 

Telescope 

dtiriiii; 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of tbe 
()bscrvt*d 
llifToi'cncc! of 
ZeiiitU Distances 

Secoi 
Co III 

by eiicii 
obsur- 
viition 

d« of 
biiude 

Mean 

O 9 

Q 

Td 

*53 

i? 

« 

Pee 



1901 

o 

f 


• / // 


/ 

tt 

// 

tf 




31 

621 & 631 Newcomb 

Jun. 

24 

% 

5 > 

W, E 

65 17 88 

- 

18 

39*37 

395* 






•f ft If 

t* 

25 



K, W 

58-87 



39-30 

39*57 

39*54 

0*7 

014 

0 0137 

32 

533 & 547 Newcomb 

Jan. 

24 

i8 

44 

E. W 

65 13 


U 

5*27 

38*49 






It It It 

It 

25 



W. E 

33 74 



4*36 

29-38 

28 94 

0*7 

0*46 

0* 1481 

33 

533 k 559 Newcomb 

Jan. 

24 

i8 

23 

E. W 

64 5 * 34*34 

4 

7 

£ 5*99 

30*33 






tt }i It 

It 

25 



W, K 

34*33 




29*33 

59-8.5 

0*7 

o*-<3 

0-1294 

34 

678 k 583 Newcomb 

Jan. 

24 


54 

E. W 

65 2 48-44 


3 

18-63 

29*81 






»t It It 

tt 

25 



W, E 

4845 



19-1 1 

29*34 

29-58 

1 *0 

o* 18 

00324 

36 

less & isn Or. so 

Jan. 

24 

1 


W, E 

64 59 52-18 


0 

32*89 

29*29 






II It II 

It 

25 



E, W 

5***9 



22-6t 

19 58 

29*44 

1 *0 

004 

00016 

36 

1683 Or, 80 k 623 Newc. 

Jan. 

24 

Cl 

*7 

E. W 

*5 >9 5494 


30 

* 5*33 

29 61 






ti It It It 

It 

25 



W. E 

54 95 



35*82 

29 »3 

39*37 

1 *0 

0*03 

0 - 0009 

37 

C34 & 638 Neircomb 

Jan. 

21 

i6 

3* 

W, E 

64 58 53-89 

+ 

0 

36*32 

29*21 






11 It It 

tf 

25 



E, W 

53-92 



36-04 

28 * 96 

39*09 

1*0 

0*3* 

0 - 096 1 

38 

641 Kewo. & 1663 Gr. 80 

Jan. 

24 

7 

32 

K. W 

65 24 8 00 


34 

39*62 

28*38 






If It 11 t| 

tt 

25 



W, E 

803 



38-98 

29*04 

28*71 

10 

0*69 

0-4761 

39 

657 k 673 Newcomb 

Jan. 

24 

*7 

i6 

W. E 

6 s 16 ir'6j 


16 

.58*18 

29*44 






It tt It 

" 

25 



E, W 

j; 64 



5866 

28 98 

29*21 

1*0 

O’ 19 

lO 

0 

b 

40 

683 k 694 Newcomb 

Jan. 

24 

0 

47 

K. W 

65 30 45 '94 


3 * 

i 6*73 

20*21 1 

1 





ti It If 

•• 

25 



W. E 

45-98 



16 34 

29 64 

29*43 

I *0 

0*03 

0 - 0009 

41 

699 k 708 Newcomb 

Jan. 

29 

30 

5*7 

W,E 

65 *4 45-55 

- 

*5 

*£*63 

39*91 

29*93 

0*7 

o*5» 

1 

1 

0 

CO 

b 

43 

713 k 718 Newcomb 

Jan. 

27 

8 

£0 

E, W 

65 1 3 9*26 


13 

40*23 

29*03 



1 



1 * I* It 

II 

29 



W. E 

9'34 



39’7^ 

29*58 

29*31 

! 1*0 

0*09 

i 

0 • 008 1 

43 

780 k 728 Newcomb 

Jan. 

27 

i 8 

34 

W, E 

64 5* 39 * ** 

4 

7 

50*19 

29*31 


1 




It It It 

ft 

29 



E, VV 

39*21 

1 


50*5* 

39*73 

29*52 

0*7 

I 0*13 

O'OIOl 

44 

728 k 789 Newcomb 

Jan. 

27 

i8 

*9 

K. W 

^4 3 ^ » 7*»3 

4 

*3 

11*78 

> 28*91 






t> lit II 

It 

29 



W, K 

17*31 



12*56 

! 39*77 

39*34 

0*7 

0*06 

0*0025 

46 

758 k 768 Newcomb 

Jan. 

27 

>5 

ss 

W, B 

64 45 20 *67 

4 

*3 

58 - 9 * 

38*58 






It II It 

II 

29 



E, W 

39*81 



60*13 

39*93 

29*26 

1 ‘0 

014 

0*0196 

4$ 

783 k 787 Newcomb 

Jan. 

27 

3 

4> 

E, W 

64 5» »5*^£ 

4 

7 

S*o 6 

38-71 





1 

1 It It It 

ti 

29 



W, B 

35*80 



3*30 

39*00 

28*86 

1*0 

0*54 

0*3916 

43 

791 k 807 Newcomb 

Jan. 

27 

i6 

51 

W, E 

64 57 0*79 

4 

9 

38-89 

39*68 






’> II II 

II 

29 



K, W 

«;94 

1 


38*55 

39*49 

39’59 

0*7 

0*19 

oo*ij 

4ft 

798 k 807 Newcomb 

Jan. 

27 

i 6 

36 

W,R 

65 II 

mm 

II 

48*14 

39*32 






II tt ti 

•I 

29 



K, W 

17*61 



48*00 

*!>-6s 

*9*47 

0*7 

0*07 

0 ' 00 J 4 

49 

818 4s 821 Newcomb 

Jan. 

27 

*3 

4 * 

W, E 

^4 49 S®‘ 9 * 

4 

9 

.^o*.35 

1 

10*36 



1 



It ti «• 

It 

29 



E, W 

59*09 



39*67 

28*76 

19*01 

0*7 

0*39 

[ . 

0*1065 



ABSTEACT8 AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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777. Khon— Co-latitude 64 ° 59 ' + 







Poaifioii* 



SccoikU of 




8 t 4 ura Ohserved 


Mean of 

1/ * 1 . 

of 

'l>lt‘8<*ope 

Mean 

Kn If of tlie 

< )b8tM’\ Oil 

Co' lad tilde 

1 


P 0 V 



/.Clllt 11 

Disiunci's 

diii III;; 
OhHf'rvii- 
hou 

ofN 1M)*8 

111 ffci cnee of 
Zouith Oibtunces 

hy euc li 

lillM*!'- 

Mean 

‘2 

S 5 

tt 









>utJoli 







1901 

o / 


0 f tf 

r // 


H 




50 

821 3 c 828 Newcomb 

Jun 

27 

13 46 

E, W 

64 44 40 32 

+ '4 . 39 ‘ 7 S 

29 04 






f) t> If 

It 

29 


w.a 

495 ' 

39 .!« 

28 89 

18-97 

0*7 

0-43 

0*12^ 

51 

852 k 866 Newcomb 

Jan. 

27 

H 57 

E, W 

0 $ 8 4; i« 

- g iqo8 

20 20 






If 11 If 

If 

29 


W, li 

45 40 

16 15 

29*25 

29-3 

I 0 

0*17 

0*0289 

52 

2173 it 2176 Or. 80 

Jan. 

27 

i 54 

W, E 

64 35 36' 01 

-» 3 S*'86 

}8 88 

28*88 

0-5 

0*52 

0*1352 

53 

2176 Gr. 80 k 880 Newc. 

Jan. 

27 

* 5 * 

K, W 

64 38 38 74 

+ 0 30*72 

20 46 



1 0*21 



n 11 If It 

If 

29 


VV, E 

38 'W 

29*92 

28 91 

29*19 

0*7 


00309 

54 

893 k 010 Newcomb 

Jun. 

27 

S 34 

1 

K, W 

64 45 10- 17 

+ 14 18* *>8 1 

»8 7; 







II 

29 

W, K 

10 4(1 

» 8 ‘ 7 S : 

79 71 

28 98 

0 7 

0 42 

0*1235 

55 

905 3 c 910 Newcomb 

Jun. 

27 

5 34 

E, W 

54 45 40 

+ IS 32 84 

29 24 

1 





If II It 

l> 

29 

W, E 

56 08 

3 » 9 * 

* 8*59 

28*92 

0*7 

0*48 

01613 

5 & 

915 3 c 938 Newcomb 

Jun 

27 

5 JO 

W,E 

1 

65 9 .39 S'. 

- 10 9*49 i 

30*04 






11 If II 

II 

29 


IC, w 

39 ' 8 j I 

10 25 1 


29 81 

i 0 

0 41 

0 • 1 68 1 


1 






1 


59 - 

= 48 3 

5 l*cu = s*9788 


Summary. 

No. of pairs 5ff 

No. of observations 

Mean difference between observations taken E, W and those taken W, E = + 0^*09 
Observed Co-latitude (weighted mean) 6A® 59' 29^*40 + 0'^*032 

Correction for Height above Sca-level O'^'OO 

Final Co-latitude 64° 69' 29" 40 


Astronomical Latitude (A) 

e t 

s 25 O' 

H K 

30 -60 ± O ’OZZ 

Geodetic Latitude (G) 

= 25 0 

31-53 

Deflectioii of pluab*Uae (A—G) 

n ■« 

0-9$ 



Serial No. 
o£ pair 


ASTRONOMICAL LATITUDES. 
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178. Khundabolo — Co-latitude 70 ° 8 ' -}" 


Latitude 

Longitude 

Height 


... 19® 51' Instrument — Zenith Telescope 

in. 

... 85 1 Mean Height of Barometer 26*75 

... 3115 feet Mean Temperature 58^*8 

Observer — Lieut. E. A. Tandy, R.E. 


Stars Observed 


rosiiious 

Moan of 
Z-n.th 
U.st»„ce. 

lion 


Mean 

of N. P. D s 


Half of the 
Observed 
Difftii'ence of 
Zenith Distances 


Seconds of H, 

Co-latitude H 

by CMch I" 

obser- Mean ^ 

vation 


382 k 387 Gr. 80 


Jaa. 23 
.. 24 


70 i; 5110 

5***7 


~ 8 58-81 

58 * 8 .^ 


51-29 

5**.U 5»’3* *‘o 


396 k 401 Or. 80 


Jan. 23 
24 


70 10 3*46 

3 50 


— I 10-63 
10- 14 


52*8.1 

5.1*36 S3**® »‘® 


0*0529 


406 k 4U Gr. 80 


Jan. 23 
M 24 


70 20 54*23 

54*27 


- II S 9’67 
12 0*27 


54 *.^6 

54*00 54*28 0*7 


4U k 419 Or. 80 


444 k 475 Or. 80 


475 k 488 Gr. 80 


Jan. 23 
.. 24 


Jan. 23 
M 24 


Jan. 23 
.. 24 


70 33 53 81 
53 '86 


69 5* *4'7S 
24-80 


69 59 24 09 
24*13 


- *4 S9'87 
59 ■03 


+ 17 

»S’ 17 


+ 9 *9’3S 

3114 


53 94 

5483 54’39 o'7 


5»’97 53-55 0-7 


S3 '44 

55-57 54-36 0-7 



S20 k 665 Gr. 80 


680 k 610 Or. 80 


620 k 637 Or. 80 


tt }» f| 


C4S k 662 Or. 80 


Jan. 23 
24 


Jan. 23 
» 24 


Jan. 23 
.4 24 


Jan. 23 
24 


70 5 12*53 

*» 57 


70 26 46*21 
46-74 


70 '3 SS'io 


69 59 37-76 
37-78 


3 40'.19 
40 98 


- »7 53 .50 

S3 63 


- 5 *'.19 

i'7S 


■*- 9 55-63 
1 . 4-04 


55 95 

5355 53*4 ‘'o 


55-71 

53''i S»-9> «'o 


S»' 7 i 

53-37 53-04 I'o 


S3', 39 

S»-8> 5311 0-7 



682 k 686 Or. 80 


703 k 707 Gr. 80 

»» >» >» 


749 k 760 Gr. 80 

»» *• ft 


Jan. 23 
M 24 


Jan. 23 
„ 24 

Jan. 23 
„ 24 


776 k 798 Gr. 80 Jan. 23 



70 24 25*74 • 15 30*44 5 S ’30 

35*75 33*70 5305 5418 0*7 1 * 3 * *‘3013 


69 45 55’9® + S7*®9 53*79 

55*9* 5S*5» 5**44 S3*6i i*o 0*25 0*0625 

69 47 30*70 + 21 33*18 53*88 

30*71 29*51 50*22 51*55 1*0 1*33 1*74*4 


70 11 33*00 - 3 39*98 53*03 

33*01 38*40 53*61 53*83 0*7 0*05 0*0018 



ABSTEACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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178. Khundabolo— Co-latitude 70° 8' + 








Posit ions 





Seconds nf 

(U 







of 


Half of the 

Co -latitude 

1 




Stars Observed 


ZoMlth 

Distances 

Telescope 

Mean 

Obsei ved 





Poe 

es ^ 

“ IM 

So 
• c« 



rimiiif' 

OhmTVu- 

ilOll 

of N. 1 *. D's 

Diilereiwo of | 
Zenitli Distances 

by cai-li 
ubst r- 

Mean 

Es 

0 



• 



1 

1 



1 

vutioii 







1899 

o 

,1 


• / 0 


0 

0 

0 

tt 




15 

798 & 809 Or. 80 

Jan. 

23 

17 

44 

W, E 

69 SO . 1 . 1' '7 

+ 

9 

20* 14 

5 V 3 « 






•» ft »» 

tt 

24 



E, W 

33 i« 



20*74 

53 9 ^ 

.S 3 '61 

0 7 

0*75 

o ‘3938 

16 

823 k 833 Qr. 80 

Jan. 

23 

X 

29 

E, W 

70 1 16 '86 

+ 

7 

3 S '45 

52*32 






II It tl 

tl 

24 



W,E 

16 88 


35 .iS 

53 23 

51-78 

1*^ 

0*09 

o*oo8i 

17 

877 k 892 Gr. 80 

Jan. 

23 

2 

21 

W, E 

70 21 30*91 


12 

. 17 ' 4 * 

^V 43 






tl II tl 


24 



K, W 

30*92 



37 27 

53 '>5 

53 54 

0 / 

0*67 

0*3142 

18 

892 k 902 Or. 80 

•Tan. 

23 

2 

17 

K, W 

70 25 45*14 


16 

S< *9 

2:; 






tl It tl 

tl 

24 



W, fi 

45*'5 



S 2*»3 

53 02 

53*14 

0*7 

0 27 

0*0510 

19 

91 G & 946 Gr. 80 

Jan. 

23 

, 

17 

W, E 

70 II 58*06 


3 

6-58 

'll * 4 « 






If It >t 

It 

24 


li, W 

.S8*o7 



6 03 

.2*04 

5>'76 

I *0 

1 * I r 

1*2321 

20 

953 k 975 Gr. 80 

Jan. 

23 

5 

4 * 

K, IV 

6q 51 14*46 


17 

.^ 0*42 

K 7 i 88 






tl It It 

11 

24 



W, E 

> 4-47 



39 5 '’ 

54 03 

S 3'96 

1*0 

1 ‘09 

118S1 

21 

1022 i 1025 Gr. 80 

Jun. 

23 

0 

M 

W, E 

70 S O''!* 


3 

52 ‘f>S 

5 rM 






It II )» 

tl 

24 



E, W 

0 59 



5^*07 

52 <"> 

52*95 

0*7 

o*o8 

0*0045 

22 

1025 k 10.59 Gr. 80 

Jan. 

23 

0 

29 

K, W 

70 20 3*51 


11 

11*12 

S2 19 






It It II 

tl 

24 


W, B 

.V 52 



II 43 

52 0 ‘) 

52*24 

0*7 

063 

0*2778 

23 

1383 k 1395 Gr 80 

Jan. 

21 

1 

58 

W, E 

70 5 

+ 

3 

35*01 

60 



0*96 



II tl It 

tl 

22 


E, VV 

18 03 



35*43 

54 06 

53'83 

1*0 

0*9216 

21 

1419 & 1428 Gr. 80 

Jan. 

21 

• 5 

10 

E, W 

70 17 46 49 


8 

53*15 

^r.u 



0*65 

0*2958 


It It II 

It 

22 



W, B 

48 72 



55*03 

53 t)9 

5.1 51 

0*7 

25 

U 28 & 1432 Gr. 80 

Jnn. 

21 

4 

57 

W, E 

70 31 8*8i 


22 

i 6*99 

51 



0*46 

o* 1481 


11 It It 

It 

22 


K, W 

8*86 



14*03 

54*83 

S 3 '33 

0*7 

26 

1465 k 1470 Or. 80 

Jan. 

21 

1 

40 

W, E 

69 49 26 64 

+ 

19 

26*62 





0*0576 


It tt ft 

11 

22 



E, W 

2(t*07 



26 28 

52*95 

53 '” 

1*0 

0*24 

27 

1477 k 1483 Gr. 80 

Jan. 

21 

13 

2 

E. W 

70 10 54*27 


2 

1*12 

53 * M 

51 ' 08 





If tl If 

II 

22 


W. E 

S 4 '.?.l 



1*32 

53*01 

1*0 

• 

0*21 

0*0441 

28 

1511 & 1533 Gr. 80 

Jan. 

21 

4 

44 

E, W 

69 52 34*84 

+ 

16 

i 8*75 

53 ■ 59 



0*28 

0*0784 


•1 tl ft 

•1 

22 



W, E 

34 »9 



16*69 

51 5 « 

S »'59 

1 0 

20 

1540 k 1546 Gr. 80 

Jan. 

21 

17 

15 

W. B 

70 1 4*79 

+ 

7 

48-79 


S >'87 





It tl t» 

tl 

22 

E, W 

4 »4 



47 3 ' 

5215 

1*0 

0*00 

0 ' 0000 

80 

1554 k 1583 Gr. 80 

Jan. 

21 

5 

*4 

E, W 

69 46 51*91 

+ 

21 

61 -8.1 

53*74 


0*6 


o‘oo6o 


II It 11 

ft 

22 


W, B 

51 



S 9 8* 

5i*«o 

s»';7 

0* 10 

81 

1582 k 1585 Qr. 80 

Jan. 

21 

5 

9 

W, E 

p 

0 

■f 

7 

i8-.H 

53*42 

j -78 



0*0049 


It II tt 

It 

22 



B,W 

35*15 



16*98 

52*1.3 

0*6 

0*09 

82 

1685 k 1603 Gr. 80 

Jan. 

21 

5 

19 

E. W 

7P II 59 * jR 

— 

3 

S-8^ 

5.1*46 



0*40 

0*0960 


II >1 It 

II 

22 


W,K 

59 35 



6*27 

53*08 

S3'*» 

0*6 
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178. Khundabolo — Co-latitude 70 ” 8 ' + 








PoBitions 







Seconds of 

PM 







Mean of 
52 enifcii 
Dislaiioes 

of 




Half of tho 

Co-hititudo 

It 



i 

Serial N 
' of pai 

Stars Observed 

Date 

Teleseopo 

during 

Observtt- 

tiou 

Mean 

of N. P. D’s 

Observed 

J) iff ere nee of 
Zenitli Distances 

by each 
obser- 
viUion 

Mean 

60 

IS 


P V t> 



1899 




a 

/ 

n 


, 


u 

n 




33 

1554 & 1603 Gr. 80 

Jan. 

21 

5 

34 

E, W 

69 57 

16*11 

+ 

11 

srH 

5 . 1 ' 7 * 

S.V1& 





T» )* r> 

it 

22 


W, Ifl 



i6‘ 18 



3^ SI 

51 ’75 

0*6 

O' 39 

0*0913 

31 

1621 & 1632 Or. 80 

Jan. 

21 

6 

47 

W, E 

70 

>7 




9 

5*12 

52*00 



0-56 

0-3136 


V it M 

>1 

22 


E, VV 

57 -iS 



4*57 

52*61 

S 2 ’ 3 i 

1*0 

35 

1666 & 1681 Gr. 80 

Jan. 

21 

4 


W, K 

70 

18 

5 H 


9 

12*02 

S 3 'I 

53 ’!^ 



0*0841 




22 


E, W 


5*21 



12*01 

53*20 

1*0 

0*29 

36 

1701 & 1708 Gr, 80 

Jan. 

21 

I 2 

43 

W, E 

f >9 49 

6*38 

+ 

>9 

45 98 

52 '.^6 




o* 1622 


it »» )> 


22 


E, W 



6-47 



45 ' 87 

52*34 

52*3.5 

0*6 

0-52 

37 

1708 4 1713 Or. 80 

Jan. 

21 

12 

3 * 

E, W 

70 

1 

1*19 

•f 

7 

50-88 

52*07 




0*5189 


>> )> >> 


22 



W, K 


1*29 



50*52 

51*81 

51*94 

0*6 

0-93 

38 

1685 k 1713 Gr. 80 

Jan. 

21 

12 

44 

E, W 

70 

*3 

34 * 3.1 


4 

42*17 

52*16 




0*1561 


M 11 i> 


22 


W, E 


34*44 



41*88 

5 i- 5 <> 

0*6 

o* 5 ‘ 

39 

1726 & 1743 Or. 80 

Jan. 

21 

*4 

45 

W, E 

69 59 

9*01 

■f 

9 

4242 

51*4.3 



1 -60 

2 * 5600 


!> it a 


22 


E, W 



9* 10 



42 01 

5 .U 

S''i 7 

I *0 

40 

1748 k 1767 Gr. 80 

Jan. 

21 

i8 

46 , 

E. W 

69 58 

26-88 

4 - 

10 

*.5*58 

5 *’ 4 f' 

52*96 



0 • 008 1 


»» tt ft 

- 

22 


W, E 



20*99 



26*46 

53*45 

1 'O 

0*09 

41 

1703 & 1794 Gr. 80 

Jan. 

21 

3 

SO 

W, R 

70 

11 

27-14 



2 

34*15 

52 99 






1> )l )1 


22 

E, W 



27*24 

» 


35 ’43 

518* 

52*40 

1 *0 

0*47 

0*2209 

43 

1802 k 1807 Gr. 80 

Jan. 

21 

13 


K, W 

69 

5.3 

»S' 9 ' 

4 - 

15 

2*6*01 

5>’92 



0-56 

0*3136 


ft tt f) 


22 

W, E 

25 ’99 



26*71 

52*70 

52*31 

1 *0 

43 

1827 & 18 G 2 Gr. 80 

Jan. 

21 

o 

55 

W, E 

70 

7 

.“14 

+ 

0 

57-60 

1 

52*.38 1 

52*46 



o* 1681 


r> it n 


22 


E, W 



54’90 



57 *^.3 

52*53 

I 0 

0*41 

44 

1884 k 1895 Or. 80 

Jan. 

21 

2 

39 

E, W 

69 

59 

27-48 

■4- 

9 

24 *.50 

.S207 



j 

o‘8o 

0*6400 


it if f) 


22 


W, E 

27*61 



24*46 

j 52*07 

52*07 

I -O 

45 

1903 & 1923 Gr. 80 

Jan. 

21 

4 

4 

W, E 

70 

28 

.15 ’97 

... 

19 

42*49 

53*48 




O’ 1089 


11 M 1> 

it 

>» 

22 



E, W 



36*11 

! 


43*19 

52*92 

53*20 

1*0 

O’M 

4 G 

1970 & 1077 Or. 80 

Jan. 

21 

2 

0 

E, W 

70 

22 

23*90 

1 

13 

.31*41 

52*49 

52’86 

1 




ff ft ff 

>1 

22 



W,E 


2404 



30*82 

S 3’22 

I 0 

0*01 

0*0001 

47 

1983 & 1990 Or. 80 

Jan. 

21 

20 

22 

W,E 

70 

32 

21 *40 



*9-01 

*52-39 



0-65 



*» >1 ft 


22 



E,W 

31*54 



29-49 

52*05 

52*22 

1*0 

0*4225 

48 

2008 & 2024 Gr. 80 

Jan. 

21 

1 

55 

E. W 

70 

7 

5**77 

+ 

0 

59 89 

52*66 

52*67 





♦» fy )) 


22 




5* ’93 


• 

.'i 9‘74 

52-67 

0*6 

0*20 i 

0*0240 

49 

2024 k 2039 Gr. 80 

Jan. 

21 

1 

S* 

W,E 

70 

fO 

S <^‘75 


I 

56-76 

5 .V 99 



0*62 

O’ 2306 



It 

22 


E, W 


50*91 



57 ‘ 9 * 

52 99 

53*49 

0*6 

50 

2039 & 2046 Gr. 80 

Jan. 

21 

1 

49 

K, W 

70 

7 

32-92 

4 

, 

> 9‘93 

53*85 ' 

i 

C'6 




i» , » f» 


22 


W,E 

33'o8 



> 8'95 

52*03 

52*44 

0*43 

0*1109 



Serial No. 
of pair 


AB8TEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

178. Khundabolo — Co-latitude 70 ° 8 ' 4- 


(311) 


Stars Observed 


Mean of 
Zonith 
Distances 


Tositions 

at 

Telescope 
during 
Ob*<erva- 
I iiun 


Seconds of 
Uttlf of the Oo'latitudo 

Moan (»hHfr\od 

of N.P.D’s Diileronce of . ^ , 

Zeiiiih Distances ^ 

ol)sor- Mean 

ration 


V Pec 


200s &, 204G Gr. 80 Jan. 21 

.. .. M 22 


52 E, W 70 4 .H 4 ‘y 3 + 4 I 

W,E 35 10 16(15 51 75 51 65 I o*t) 1*22 0*8930 


2050 (V 3090 Gr. 80 Jan. 21 8 32 I W, E j 70 8 20*94 + o 87 I 51*81 


3* '5.3 1 52 ^>4 5-’ -.3 I * o f»4 1 o 4096 


1638 & 1648 Or. 80 Jan. 21 2 36 E, W I 70 930*16 

22 W,E I 30*23 


o . 37 ' 7 > .S 2 ' I 

37*26 5*07 52*7* » o ! 0**6 0 0256 


2127 ^ 2160 Gr 80 Jan. 21 j 3 22 E, W 70 21 7*24 — 12 14*47 1 52 * 


*4 77 5 * 65 52*71 1*0 0*16 I 0*0256 


2200 k 2205 Gr. 80 Jan. 21 i 6 5 W, E | 70 30 ir 2.3 * — 21 19*02 | 54*21 


19*40 ' SS 99 54’ « o I 23 I 1*5129 


iP 4(1*4 iPer — 22 3580 


Summary. 

No. of pairs f>5 

No. of observations 110 

Mean differenre between observations taken E,W and thosr taktMi W, E = — 0"* 11 
Observed Co-latitude (wei-hted mean) 7if 8' r>‘^"*87 ± 0'' 00;3 
Correction for Height above Sea-level + 0"*10 

Final Co-latitude 70'’8'62"-97 

o » rr ff 

Astronomical Latitude (A) =19 &1 7*03 + 0*063 

Geodetic Latitude (G) =19 51 12 -90 

Deflection of plumb-line (A— G) = — 5 -87 




ASTRONOMICAL LATITUDES, 


(3l2) 


179. Kidarkanta — Co-latitude 58 ° 59 ' + 

Latitude ... 31° 1' Zenith Telescope 

in. 

Longitude ... 78 13 Mean Height of liarometer 18-95 

Height ... 12509 feet Mean Temperature 27°-4 

Observer — Lieut. H. M. Cowie, R.E. 


Serial No. 
of pair 

Stars Obserred 

Date 

Mean of 

Dislaiices 

I’oaitiona 

of 

Trlfj^cnpi) 

dunii^J 

Observa- 

tion 

Mean 

of N. r. D’s 

Half of the 
< Hiserveti 
Diilerenee of 
Zenith Distances , 

Secorn 

Co-lat 

by each 
oliser- 
vation 

is of 
itude 

Mean 

(Li 

« 


P V V 



1903 

0 

/ 


• / « 



n 


1 

tt 




1 

1431 & 1444 Newcomb 

Oct. 

21 

i 8 

1 

K. W 

50 U 50 ’ 00 

- 

*4 

5 * '05 

8 04 






II II II 

11 

22 



W, E 

59 ‘o« 



5 t* 4 « 

7*53 

7-79 

0*8 

0*06 

00029 

2 

1449 & 1452 Newcomb 

Oct. 

21 

3 * 

33 

VV, K 

59 *3 5 '*'« 

... 

14 

42-97 

8**3 






V 11 II 

It 

22 



IC. W 

51-02 



42 95 

8-07 

8- JO 

0*8 ' 

0-25 

0*0500 

Z 

1456 Nowc. k .3708 Gr. 80 

Oct. 

21 

25 

20 

E, W 

58 S 7 9 - 2 .^ 

+ 

I 

57-84 

7*07 






II II If 11 

11 

22 



W, K 

9*14 



58 33 

7*47 

7-17 

1*0 

0*58 

0*3364 

4 

3724 & 3733 Or. 80 

Oct. 

23 

25 

38 

E, W 

59 .1 38-0,7 

- 

4 

29-48 

8*55 

8-55 

0*7 

0*70 

0-3430 

5 

1482 k 149 G Newcomb 

Oct. 

21 

3 * 

48 

W, E 

58 42 36-35 

4 - 

16 

31-70 

8-0; 






II 11 II 

n 

22 



K, W 

3b *25 



31-87 

8-12 

8 09 

0-7 

0-24 

0 ’ 0403 

6 

1490 k 1496 Newcomb 

Oct. 

22 

3 * 

SJ 

B, W 

58 45 37-10 

•f 

*3 

30*66 

7-78 

7-76 

0*5 

009 

0-0041 

7 

3827 k 3846 Gr. 80 

Got. 

21 

10 

36 

K. W 

.59 8 50 MS 


9 

4197 

8-. ^8 






11 II II 


22 



W, E 

5 ^ 23 



41 * 28 

8-95 

867 

0*5 

082 

0*3362 

8 

384 G Gr. 80 &) 520 Ncwe. 

Oct. 

21 

10 

47 

W. E 

58 57 53*21 


1 

14-78 

7 99 



I 

1 



11 II II It 

1) 

22 



E, W 

53 09 



1507 

8 16 

8-08 

0*7 

0*23 

0-0370 

9 

1535 k 1653 Newcomb 

Oct. 

22 

25 

24 

W. E 

eo 

00 

vn 

w 

00 

to 

+ 

>3 

59*09 

7-41 

7*42 

0*5 

0*43 

0-0925 

10 

3930 Gr. 80 & 1553 Newc. 

Oct. 

20 

25 

35 

E. W 

58 .34 3-11 

+ 

*5 

4-84 

8-OS 

Ik 





II II »i II 

II 

22 



W| E 

2*96 



4-89 

7-85 

7115 

0-7 

0- 10 

0-0070 

11 

3963 k 4001 Gr. 80 

Cot. 

20 

30 

27 

W.E 

58 45 .‘=8-34 

+ 

>3 

9* 18 

7 * 5 * 






II >1 II 

II 

I 

22 



E, W 

58 08 



9 53 

7'6x 

7*57 

I *0 

0-28 

0-0784 

12 

4019 & 4029 Gr. 80 

Oct. 

22 

24 

19 

W;E 

59 8 38-19 

- 

9 

* 9*33 ' 

8*96 

8*96 

1 

0*5 

I'll 

0‘6i6i 

13 

402 !) Or. 80 & 1692 Nowfi. 

Oct 

. 20 

24 

*5 

W,E 

59 *4 47-81 


«5 

39*»9 

8-62 






II II II 11 

II 

22 



E, W 

47*53 



39 * *9 

8*34 

8*48 

0*5 

063 

0* 1985 

14 

4046 k 4050 Gr. 80 

1 Oct. 

20 

34 

34 

E, W 

58 59 .50 ‘8* 

.. 

0 

42 08 

8*74 


1 


* 


»» 11 II 

fl 

22 



W» K 

5<>57 



42-25 

8 * 3 * 

8*53 

0*7 

0*68 

0 * 3*37 

15 

4050 Gr. 80 & 2 Ncwc. 

Oct. 

20 

34 

>7 

W, E 

58 42 26*21 

•f 

16 

4 i* 3 > 

7 * 5 * 






1* II II II 

II 

22 

i 



K, W 

* 5*95 



40*95 

6*90 

7*21 

0*7 

0*64 

0*2867 

16 

22 k 27 Newcomb 

Oot. 

20 

3^ 

30 

W»E 

S9 5 18*62 


6 

1 1 * f8 

7 ‘44 






II «t II 

II 

22 



K, W 

•8 -.35 



10*94 

7 * 4 * 

7 ‘ 4.1 

0*8 

0-42 

O' 140 



ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 

179. Kidarkanta— 59' + 


(313) 


H ^ 

Stars Observed 

Date 

Mean of 
Zeuilli 
Distances 

Do** it ions 
ot 

Tolcfcope 


• HaKofllio 
t)hsci\otl 

ficcoiifle of 
Co-iuliludo 

0^ 

(1 


Pew 

£ o 

00 




during 
Ob^fi vu- 
tion 

of N V. B's 

DifT( 1 cuco of 

Zenith Distances 

bv 

o})S(«i - 

% ill ion 

Mean 

b 

V 

17 

32 k 35 Newcomb 

1803 

Oct. 20 
22 

o / 

2 I 2 

K, W 

W, K 

O / // 

59 o 28 60 
28-30 

~ I 2 i ‘44 

20-59 

i 

i i * 

7-44 

I *0 

0*41 

0 • 1 68 1 

18 

45 k 55 Newcomb 

M M 

Oct. 

II 

20 

22 

7 7 

K. W 

W, Jfi 

59 8 I.r80 
' 3’49 

- 9 5-90 

0* 13 

? 90 

7 i(> 

7*63 

0 8 

0*22 

0*0387 

19 

61 k 65 Newcomb 

j» »> »» 

Oct. 

If 

20 
‘1 •> 

23 31 

W, R 

K, W 

I 

59 5 I'- 48 
lO- 20 

- 0 H'()^ 

8-42 

7 55 
7';8 

7 -f '7 

0 7 

0* iS 

0-0227 

20 

65 k 76 Newcomb 

>1 )i If 

Oct. 

20 

22 

23 42 

R, W 

W, B 

S9 14 2fi-;2 

2 ( 1-44 

— 15 18*85 

19* 10 

7’87 

7'34 

7 -fn 

3 5 

0- 24 

0*0288 










3 

14-1 

2 Pt-u - 

3*1522 


Summary. 


No. of pairs 20 

No. of observations 80 


L difference between observations taken 

E, W; 

and those 

taken W, E = 

Observed Co-latitudc (weighted mean) 

58° 

’ 59' 

7" 

•85 + 0" 073 

Correction for Height above Sca-lcvcl 

-f 

0" 

•57 

Final Co-latitude 

68’’ 

59' 

8"' 

42 

Astronomical Latitude (A) 

0 

= 31 

/ 

0 

51 

* V 

•58 + 0-073 

Geodetic Latitude (G) 

= 31 

1 

21 

•71 

Deflection of plumb-line (A — G) 

SS 

— 

30 

-13 



of pair 


(31i) 


ASTBONOMICAL LATITUDES. 


K\stama~-Co’latitude 75 ° 32 ' + 


Latitude 

Longitude 

Height 


14® 27' Instrument — Zenith Telescope 

in. 

79 48 Mean Height of Barometer 29 55 

458 feet Mean Temperature G9®'3 

Observer — Lieut. G. P. Lenox Conyngham, R.E. 


SUr« ObserTod 


Positions 

Moan of 
ZeniU. 

Distance, 

Ubsorvu* 


Moan 

of K. P. D’a 


1363 & 1370 Gr. 80 


1370 A 1390 Gr. 80 


1402 5f 1411 Gr. 80 


1434 A 1449 Gr. 80 


)• i) 


Jjin. 31 1 1 32 

I Feb. 1 

I 4 


Feb. 1 If 36 


Jan. 31 4 35 

Feb. 1 
4 

» ^ 1 


Jan. 31 
Feb. 1 

H 4 
5 


Seconds of 
Half of the Co-latitude 

Observed _ 

Dj(rcm.ca of 
Zemtl. Distance, 

vatiou 


75 50 16-65 
16*67 
16-74 
16*78 


75 45 5205 


75 53 5 .*; *.*>6 
5.‘>’59 
5.5*66 
55 ’69 


75 45 « 

8-12 



12 18 ‘94 4Q*2 

19-34 48-8 

19-99 4^ ‘2 

^9*74 48-5 


1465 A 1477 Gr. 80 


>• i» $f 


Jan. 31 

Feb. 1 

s, 4 

It 6 


75 39 39*32 
39*35 
39*44 
39*47 


6 50-47 48*9 

51*11 I 48-2 

51*29 I 48 ' 2 

£‘•78 I 47*7 


1500 k 1504 Gr. 80 


Jan. 31 
Feb. I 


75 51 3«*9» 

39*01 

39 * * * 
39*^5 


1*3 I 0*2 


1517 & 1624 Or. 80 


1543 A 1650 Gr. 80 


1559 A 1577 Gr. 80 


Jan. 31 
Feb. 1 

4 

» 6 


Jan. 31 20 23 

Feb. 1 
t, 4 


Jan. 31 22 32 

Feb. 1 
n 4 

» 6 


75 59 36*37 
36*40 
.^f» 5 2 

36*55 


75 31 22 qo 

22*94 

23*04 

23*08 


75 39 *o*o» 
10*04 
1015 
10 * 19 


26 48*46 47*9 

48*43 48*0 

48*89 47*7 

49*30 47’3 


— 6 22*05 

73 28 
23*27 
23*4* 



1*3 1 0*4 0*2* 


1*3 0*7 0*64 


1590 A 1606 Gr. 80 


Jail. 31 
Feb. 1 
4 


75 *7 30*70 
30*74 

30 • 86 
‘ 30*90 


I’S 0*5 0*35 




ABSTBACTS AND SUMMABIB8 OF OBSERVATIONS AND RESULTS, 


( 315 ) 


180. KlsXama— Co-latitude 75 ° 32 ' + 


8tan Observed 


Tosit 10118 

Mean of ,, . 

I>»to Zenith 

UbsiTva' 

lion 


1891 

Jan. 31 
Feb. 1 


12 974 Or. 72 & 1G86 Gr. 80 Jan, 31 21 45 K. W 

F‘*b. 1 ^ W. K 

i« il it »» 11 5 W , K 


901 Or. 72 ^ 1713 Gr 80 Jan. 31 


H 10llGr.72&1747Gr. 80 | Feb. 1 10 35 

I M >1 O »l I >1 4 

6 


1747 & 1768 Gr. 80 Jan. 31 lo 34 
^ Feb 1 

II »♦ t» i> 4 

5 1 


1762 & 1709 Gr 80 


Jan 31 
bob 1 

n 4 

6 


1769 & 1701 Gr. 80 Jan. 31 

M II II bt'b. 1 

I. „ ,1 4 


1803 iL 1813 Gr. 80 


1850 & 1867 Gr. 80 


1870 & 1881 Gr. 80 


Jan 31 
Feb 1 


Jan. 31 
Feb 1 
5 


Jnii 31 34 1 1 

Feb. 1 

,1 4 

I. 5 


1892 & X898 Gr 80 Jan. 31 11 59 


,1 5 





1 

SecorulM of 


ITalf of t}»e 

Co latitude 

Me#n 

Ol.HUI 




of N.P. O’. 

DifTeit iK'o of j 

Zoiiitb Dihlanuf h | 

pju'li 1 
ooser ' 

Moan 




1 

\ lit urn 

1 


/ 4 r 


, 

i 

" i 


m 

7 .^ 3*5 3 <» 

- 

2 

40 Cl j 

47 « 


.lb «t) 



4S 71 . 

4S 2 


M *0 



40 b 3 

47 5 

47 « 

75 46 2211 


*3 

r> 4 « 1 

4S 0 


22‘17 



U *1 1 

48 0 


22 \V) 



34 77 1 

4 7 b 

18 I 

75 19 18*52 

+ 

>3 

2« 71 

47 c 


1 18 5b 



28*17 

4O 7 


18*02 



28 3.1 

47 0 

4O • 0 

75 >5 33*27 

+ 

•7 

15 8(. 

49 I 


33'47 



0 iK 

4 b H , 


3 .rs .5 



'4 

47 9 i 

47*9 

75 14 3*40 

+ 

18 

44'74 

48 1 


3 47 



45 32 

48 8 


3 <*7 



44 23 

4 ‘ 9 

48 2 

3*71 



44 * ‘0 

47 0 

75 39 22 04 


6 

? ' oO 

47 0 


22 » 1 

i 

1 


3^ 21 

4 b 9 


22 ^2 

I 


. 54 ‘«« 

47 ♦ 


22 30 



34 * 0 i 

j; 8 

47 2 

75 28 40 79 

■h 

4 

7 20 

48 • 


40 80 



S 0» 

4 f> 8 


41*06 



7 '7 

48 2 


4 ' M 

1 


0 17 

4 i 3 

47 b 

75 44 25 14 

1 

1 1 

35 

47 b 


25 21 

1 


77 

47 4 


2^ U 

1 


‘0 ?-> 

: 47 i 


23 50 

j 


3b 57 

46 I) 

47 1 

75 27 7 5 ^ 

1 

5 

40 0; 

j 4 « :! 


7 Oi 



40 1 2 

1 47 7 

48 0 

7 95 

i 


40 03 

1 48 0 

j 

7 S 19 47 *in 


0 

5 « 8., 

i 

I 48 7 


47-08 



(10*05 

, 47 0 


47-*)7 



Oo * 1 9 

' 47 8 


48 00 

i 


60*07 

47 4 

47 7 

75 30 27 * 7b 

1 

’ + 

2 

10*75 

48-5 


27 80 

2814 

28 24 

70 2S 

*9 Q 9 

19 24 

i 

48 * 1 

48 1 
4 ?S 

48-1 


'5 o 23 





( 316 ) 


ASTRONOMICAL LATITUDES. 


KisXama—Co-latitude 75° 32' + 


Stars Observed 


}*o»itions 

Jlenti of ,,, , 

r, ,1 lt*ll‘J?C*Ope 

Zo til til . ^ 

Uiatanccs .v, ^ 

Observa- 
tion 


Mean 

of N. V. D’s 


! IT/iif of <lie 
Observed 
Difference of 
Zciiilli Dihlunces 


Second 8 ot 
Co-lul ilude 

by e:icb 
obser* Mcl 
ration 


j 1891 

1(104 Cane 80 k C2S Gr. 80 ' Keb. 



75 43 

.V>‘ 7 » 
30' 70 
39-82 


*0 51*3(1 

5 * ‘05 
52*42 

54-26 


48*3 

47 ‘« 

47‘4 

45 ‘b 47 * 


633 A; CC I Or. 80 I Feb. 


75 25 28-30 


604 & 682 Or. 80 


»i >1 II 


75 33 

1-86 


13-83 48*0 

13-31 I 48-6 

12-98 i 48-9 

1380 i 48*1 


606 & 712 Gr. 80 


734 k 740 Gr. 80 


7S4 k 782 Gr. 80 


810 k 818 Gr. 80 


847 & 851 Or. 80 


869 & 892 Gr. 80 


Feb. 2 8 o 

.. 6 


Feb. 3 24 57 

M « 

7 


Feb. 2 21 38 

I, 

II 

I, 7 


806 k 915 Gr. 80 

” >♦ » 


623 Gr 72 & 920 Gr. 80 


Feb. 8 17 19 

,1 C 

7 


W. E 

75 55 39 * «« 

— 22 5 < 3 ‘ 7 <^ 

49*2 

10, w 

39-90 

52-18 

47*7 

\\\ 10 

39 97 

5 * ‘ 68 

48 3 

K, W 

40 00 

5«‘63 

48-4 

E, W 

75 42 . 14*.44 

- 9 46-27 

48 • I 

W, JO 

34 36 

46-36 

480 

JO. W 

34*42 

46 46 

48 0 

W, K 

34 ‘45 

46 84 

47*6 

w, E i 

75 14 28-60 

+ 18 19-61 

‘ 48-2 

E. W 

28-62 

1 9 90 

48 * 5 

W. K 

28-68 

18-95 

47*6 

E, VV 

28-70 

19*14 

47*8 

E, W 

75 28 I -60 

4 4 4.5*62 

47*2 

W, E 

1-64 

46-11 

47-8 

E. VV 

1 1O5 

4691 

1 48 6 

E. W 

75 16 11*28 

+16 37* j8 

48*5 

VV, E 

11-29 

36 80 

48 1 

K, VV 

11-32 

35 *2 

46*5 

W, E 

* 1*33 

37*53 

489 

W, E 

75 45 0*57 

— 12 11*67 

48*9 

K, W 

0 59 

1 .V 4 * 

47*2 

W, E 

0-63 

» 2*.57 

48*1 

E, W 

o*r»5 

13*05 

47*6 

W, E 

75 11 36*05 

+ 21 10*89 

46*9 

E. W 

36 07 

10*42 

46*5 

W, K 

36 08 

ir<^ 

47*2 

W, E 

n 50 

- 17 3**44 

1 










ABSTEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


( 317 ) 


180. Co-latitude 75° 32 ' + 







Portions 





Seconds of 

P 4 



5 S s 




Menu of 

uf 

If pan 

of N. F. D’e 

Ualf of tlio 1 

C'o'iatii udo 

II 



'E **-• 

Stan Observed 

Date 


Zenit )i 1 
Disluiices { 

1 

Toli'scope 
d(ii iii^ 

Obst'notl 1 

DifTniTH'i^ of 

by cMicli 
tthftei - 


'bb 

V 

P r tt 

«« 0 

OQ 




Observa- 

tion 


ZcMiitli l^tiblaiicPS 

Mean 

^ ‘ 







1 


. 




Aution 


1 





1891 


0 / 


« t // 



i 

_ ! 

ft 




33 

oil & 947 Or. 80 

Feb. 

2 

>S 5* 

F, W 

75 25 2o*4S 1 

+ 

7 

26-87 1 

47*4 






>1 It »l 

tl 

3 


W. K 

20-48 



27 08 

47 6 






f» tl tl 

II 

6 


K, W 

20 52 



2b 44 

47 0 






f» 11 II 

II 

7 


\V, Ji 

20*53 



27*45 

48-0 ' 

47*5 

1*3 

0*3 

0*05 

34 

fiS5 Gr. 80 & 651 Gr. 72 

Fob. 

2 

ro 15 

W. E 

7.3 42 


9 

30-81 

47-6 






•I )i »i It 


3 


1C, w 

iH 44 



.V >4 

47 1 






tl tl M It 

tl 

6 


W, K 

18 48 



.5' .11 

47-2 


1 




II It »» It 

tl 

7 


E, VV 

18-49 



31 O2 

4O 9 1 

47** 

**3 : 

0 5 

0,13 

35 

993 k 1011 Or. 80 

Feb. 

3 

22 23 

W, E 

75 10 17-86 

+ 

22 

29 - ;6 

47*4 






It It It 

11 

C 


K, VV 

17 88 



29 80 

47’7 






•1 II II 

II 

7 


W, M 

17-89 



30 44 

48 ^ 

47-8 

1 *2 

0 * I 

0*01 

3C 

1037 & 1033 Gr. 80 

Fob. 

6 

0 16 

W, E 

75 29 

+ 

3 

12*76 

47-8 






II tl II 

tl 

7 


K. W 

35 0^ 



>3 07 

48 1 

47*9 

1 0 

0- 3 

0*04 

37 

28C3 Cape 80 & 108S Or. 80 

Feb. 

2 

20 43 

E. W 

75 29 4 'i'M 

+ 

3 

>*.53 

46- ; 






II tl II II 

II 

3 


W, E 

45 M 



.1 ^4 

48 7 






II II II . tt 


0 


K, \V 

45 »7 



1 81 

4 ; 0 






II II II II 

It 

7 


VV, E 

45 




40 7 

47 2 

»*3 


0*33 

38 

1092 Gr. 80 & 637 Gr, 72 

Feb. 

2 

7 > 

W, E 

75 »9 70 

+ 

13 

V) 08 

47*8 






SI II II II 

ti 

3 


E, \V 

8 71 




47 r 






II tl II II 

It 

6 


W, 1C 

8 74 




4 ; 






II II II II 

It 

7 1 


E, W 

8 75 



3K 40 

47 2 

47*4 

2*,1 

0*3 

O' 12 

30 

1139 & 1168 Gr. 80 

Feb. 

2 

1 43 

E, W 

75 >4 5 t *01 

+ 

17 

56 49 

48-4 






/I II II 

II 

3 


W, 1 C 

«;» <t4 



5^*7^ 

47 7 






tl II II 

It 

6 


K. VV 

5> 97 



5«i <»4 

47 6 




o*o 8 


II II II 

It 

7 


VV. K 

51-98 



5^ 30 

4« .1 

480 

0*9 

o’3 

40 

1168 & 1179 Gr. 80 

Feb. 

2 

« 39 

VV, E 

75 >9 50 It 

+ 

1 2 

57*94 

48* 2 






II tl II 

II 

3 


K. W 

50 22 



59 bi 

49 S 






II II II 

tl 

6 


W. E 

50 15 



57 70 

47 9 

48 -6 





tl II II 

tl 

7 


E, VV 

SO - 2(1 



58 42 

48 7 

0*9 

• 

0*9 

0*73 

41 

1184 & 1218 Gr. 80 

Fob. 

3 

I 24 

W, E 

73 *7 23 *^6 

+ 

*5 

24*20 

4^^ I 






II II II 


G 

K, VV 

i.r«9 



i.l 46 

47 4 

17-8 





II II II 

•I 

7 


\V,*E 

23 90 



24 * 18 

48*1 

1*2 

0 * 1 

0*01 

42 

1230 & 1273 Gr. 80 

Feb. 

2 

a 26 

\V, E 

75 4* 25*70 


8 

37 '48 

4« 3 






tl >1 II 

91 

3 


JC VV 

25-80 



37 <>4 

48 2 






fi II II 

ft 

0 


W, K 

25 



.1? 50 

4 « 

48- 1 





II II II 

II 

7 


E, VV 

25-86 



3836 

475 

1*3 

0*4 

0*31 

43 

1279 k 1282 Gr. 80 

Fob. 

.3 

5 $9 

W, E 

75 30 29*9« 

+ 

9 

» 7'37 

47*4 






II II tl 

■■ 

m 


■Hsa 



16*87 



46*9 






3 ' 





018 ) 


A8TK0N0MICAL LATITUDES. 


180. Kistama— 75" 32' + 



Stars Observed 

Bate 

Mean of 
Zenith 
Bistanees 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

Half of the 
Observed 

Seconds of 
Co-latitude 

pui 

II 



t/J 

of N. P. D’» 

Difference of 
Zenith Distances 

by each 
obser- 
vation 

Mean 

"'Sc 

'S 

Ee 


Pee 



1891 

0 / 


O / // 

/ /.» 


// 




u 

1311 Or. 80 k 704 Or. 72 

1. *1 It It 

i» '» )» )• 

Feb. 3 

7 

3 27 

K. W 

W, E 

E, W 

75 .1* *^ 55 

i8*59 

iSCo 

+ 1 28*20 
37*74 

27-37 

468 

46*3 

46*0 

46-4 

1*2 J 

*•3 

2*03 

45 

134.3 & 13B0 Or. 80 

it it >1 

M «♦ »» 

1 * ?• 1 . 

1 Feb. 2 

” ^ 

»i 7 

12 l 6 

E, W 
W,E 

K, W 

W, E 

75 13 7 *54 
7'5.S 

7 ‘bo 

1 7*6i 

4* 19 40'.17 
40*3* 
40 * 32 

39*48 

47*9 

47*9 

47*8 

47*1 

1 

47'7 

1 

*•3 

00 

1 

O’OO 



i 






5 P » 

53*6 

2 Pep - 

M-48 


Summary. 

No. of pairs 45 

No. of observations 164 

Mean difference between observations taken E, W and those taken E = 0" • 00 


Observed Co-latitude (weighted mean) 

75° 

32' 

47" -70 

± 0"-051 

Correction for Height above Sea-level 

“f 

0 

0 

10 


Final Co-latitude 

75 ° 

32 ' 47" -72 


Astronomical Latitude (A) = 

0 

14 

/ 

27 

// 

12-28 

// 

± 0-051 

Geodetic Latitude (G) = 

14 

27 

14-56 


Deflection of plumb-line (A— G) = 


— 

2-28 






t^erml Xo. 
of pair 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


( 619 ) 


181 Kurseong— 63° 8' + 


Latitude 

Longitude 

Height 


26° 52' InHirument—V^emih Telescope 

in. 

88 18 Mean Height of Barometer 25*63 

4128 feet Mean Temperature 46° *2 

Observer — Licnt. H. M. Cowie, R E. 


Stars Observed 


Positions 

Mean ot _ 

Date Zenith 
Uietancee 

OosertR* 

tion 


I Seconds of d, 

lifilf of the Codalitudc y 

Mean Observed 

of N. P. D’s Bifforenee of i , i '^j 

Zenith Distances 'V ^ ^ ^ ^ 

obter- Mean 

vation 


I 218 & 234 Newcomb 


Feb. 4 15 38 W, E 


63 21 52-95 - 13 7*9') 44 9b 44' 9b I 0*7 | o 20 : o 0280 


2 244 & 26G Newcomb Feb. 3 4 54 W, E 


>« >1 »> 


C3 17 46-27 
4 b 29 


- 9 1-52 44 75 44'84 i 10 o 08 I o 0064 

**3b 44*93 i I ! 


3 262 Si 273 Newcomb Feb. 4 | 7 30 E, W 


b3 9 35**4 - o 50 0b 45 ‘o8 45*33 I » o 0*57 o*3’4c) 

.^5*20 1 49 b2 45 58 i • 


4 I 280 k 298 Newcomb Fob. 3 i 30 4 E, W 


)i it /* 


b3 29 b*55 - 20 21*62 j 44 9^ j 44 59 0-8 ! 0*17 0-0231 

6*55 22-05 44*50 ‘ j 

6*54 22-12 ! 44*42 I 


5 298 3c 299 Newcomb 


4 30 


b3 25 33 34 


*b 49'.17 43*97 43*97 04 0*79 o 2496 


318 & 327 Newcomb 


3 <* 33 

^ ! 

« I 


b3 10 57-47 

57*4b 

57*43 


12-82 44*bs 4503 *‘2 0*27 0*0875 

12 09 45*37 

12*70 44*73 


348 k 862 Newcomb 


3 5 3* 

4 
8 


b3 23 59*79 - *5 *4*35 45 44 44 23 

59*77 ib’85 42 9» 

59 7* I *4**0 4S*b» 


*•2 0*53 0-3371 


864 k 377 Newcomb 


4 29 

6 I 

8 I 


b3 29 *5**5 -'20 30*50 44*65 44*62 08 0*14 0*0157 

*5*0 30*43 44*67 

15*05 30-54 44*5* 


366 k 377 Newcomb 

)i >i »> 

»» »» »» 


4 I 28 51 

6 I 

« I 


63 9 23-28 j — o 38 29 44-99 44 9 b o-> 0*20 0-0320 

23 23 37*95 45*28 

23**8 38-62 44-56 I 


894 k 413 Newcomb 


»» »» » 


b 22 35 


63 15 2-48 

2*44 


- 6 17-22 45*26 45*04 0-7 0-28 o 0549 

17-62 44*82 


418 & 415 Newcomb 


6 22 21 

7 


63 041 - 4 * *^ 8 3 ‘o 6 44*47 

41-38 3*59 44*97 44*72 0*7 j 0 04 0*0011 


480 k 432 Newcomb 


3 16 51 K, W 

4 #W,E 

6 E, W 

7 W, K 


63 10 17-35 - I 32*72 44-63 

*7*3* 32*97 44*,H 

17*24 3* '79 44 45 

17-20 32*45 44*75 44*54 i*4 0*22 0*0678 


440 k 454 Newcomb 


>> >» M 


a 6 41 E. w 
4 W.E 

6 K, W 

7 W.K 


6 t 36 JO' 14 4 - 3a aj'36 45'so 

ao'io a5«6 45 16 

ao'ot 3S 8' 45 ’8* 

19-97 *5 39 4S'36 4S’46 «'4 o ?o o'686o 



(820) 


ASTBONOMICAL LATITUDES. 


757. Kurseong— 6f 8' + 



Summary. 

No. of pairs 19 

No. of observations 57 

Mean difference between observations taken E, W and those taken "W, E = — O’* 05 
Observed Co-latitude (weighted mean) 63® 8' 44i"'76 ± 0'^‘060 
Correction for Height above Sea-level + 

Final Co-latitude 63" 8'^4''-95 

o « f S' S' 

Astronomical Latitude (A) ss 36 51 15*05 ± 0*090 

Geodetic Latitude (G) s 26 62 5*56 

DeSection of plumh-Une (A— G) * — 50*51 
















ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 


( 321 ) 


Latitude 

Longitude 

Height 


182. L&d'imstr— Co-latitude 6 o® 38 ' + 


... 29° 22' 
... 72 2 

. . , 468 feet 


' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

lU. 

Mean Height of Barometer 29 59 
Bt Mean Temperature 51®*1 

Observer — Captain S. G* Burrard, R.E. 


Stars Observed 


Seconds of 
Half ni* the Crt'lahtufle 
Mean Observed 

of N. r. D’s Difference of , t l 

Zenitl. Dwtance. Mean 

vatton 


if P r V 


460 & 438 Gr. 80 Jan. 

j» »» i> i> 


Co 27 22*77 
22*76 


r 10 S7‘24 

5736 


10 O ' 09 I o • 008 I 


320 Gr. 72 Sc 511 Gr. 80 Jan. 

It It II i> 11 


60 48 29*25 
29*23 


— 10 6*76 

* 0*73 


1*0 i 0*34 I 0*1156 


651 Gr. 80 Sc 323 Gr. 72 Jan. 

It tt It ti It 


60 35 16*51 
26*48 


+ 2 52*42 

S3 ’.50 


0*7 0*70 1 o 3430 


663 Gr. 80 Sc 328 Gr. 72 Jan. 

» it )i 11 I) 


60 47 1 1 * 13 


- 8 51*82 

5**59 


0'7 0-74 I o- 38.?3 


6G1 & 589 Or. 80 Jan. 

It }l 11 If 


6o 40 7*23 

7*19 


- I 47*47 
4<>’93 


0*7 0*15 I 0*0158 


663 & 689 Or. 80 Jan. 


It 11 I* 


6o 51 51*85 
51*82 


*3 3**70 
32*00 


0*7 0*17 0*0202 


605 Gr. 80 Sc 323 Gr. 72 Jan. 


604350*46 - 5 3* *50 


0*5 1*19 I o*7a8i 


605 Sc 689 Gr. 80 Jan. 

It II It It 


60 48 31*21 
31*18 


— 10 11*87 

11*93 


o* 7 0*86 0*5177 


610 Sc 646 Gr. 80 Jan. 

It It tt H 


60 38 50*77 

50*74 


+ 9 * 9*77 

29*59 


1 *0 I 0*38 0*0784 


660 & 698 Gr. 80 Jan. 

II II It II 


60 29 25*25 
25*21 


8 55*77 
54*28 


^0*7 0*10 0*0070 


660 Sc 712 Gr. 80 Jan< 


60 25 0*82 
0*78 


•f 13 20*92 

* 9*39 


0*7 0*80 0*4480 


720 Sc 734 Gr. 80 Jan. 


ft ti II 


60 26 43*78 
43*74 


+ II 37*66 

35*78 


0*7 o«33 0*0761 


781 Sc 784 Gr. 80 Jan. 

It II *1 It 


60 25 49*45 
49*41 


+ 12 31*00 
30 * 90 


0*7 0*23 00370 


787 Sc 768 0ri 80 Jan. 


It It »» 


60 31 57*37 
57*33 


+ 16 21*89 

23*63 


0*7 0*04 0*0011 


787 4 754 Gr. 80 Jm. 


§0 at 30*80 


3 


+ 16 49*23 








(Z2i) 


ASTRONOMICAL LATITUDES. 

782. Ladimsir— Co-latitude 6o^ 38 ' + 



Stars Obserred 


Positions 

Z«n"th^ Telescope M«an 
Di.t«nec. 

Obsorva** 

tion 


Seconds of 
Half of the Co* latitude 

Observed 

Difference of t „ a. 

Zenith DiKtttiiee. 

Tation 



. 1894 • 

16 809 & 823 6r. 80 Jan. 9 8 


17 872 k 833 Qr. 80 Jan. 0 10 4 

10 


18 888 k 902 Or. SO Jan. 9 74 

»» i» »> •» 10 


19 947 ar. 80 k 520 Gr. 72 Jan. 9 1 2 

20 948 Gr. 80 k 526 Gr. 72 Jan. 9 1 2 

21 978 k 998 Gr. 80 Jan. 9 92 

.. .. 10 


^ 24 47*55 + »3 33*« 


60 44 57 *0.^ 
36*98 


60 25 52-.V 
5226 


60 59 10*60 

60 59 9'79 


60 17 49*11 
49*06 


- 6 16 73 

17*92 

•f 12 28*78 
26 *53 


- 20 51*64 

— 20 50*62 


+ 20 30*80 
31*66 


0*68 

0 * 3*37 

0*47 

0*2209 

0*21 

00441 

1*19 

0* 7081 

0*98 

0*4802 


084 k 998 Gr. 80 Jan. 

»i »t »« i» 


9 9 2I 

10 


60 18 39*20 
39**5 


+ »9 41*57 

4**77 


303 Gr. 72 k 623 Gr. 80 Jan. 


11 20 31 

15 


60 45 8*32 
8*28 


- 6 48*8^* 

47*94 


304 Or. 72 3c 523 Gr. 80 Jan. 

11 >1 i» *1 ♦> 


11 20 $i 

15 


60 48 5.5 '34 
55*29 


— 10 36*27 
35*45 


513 k 523 Qr. 80 Jan. 

)» II II II 


11 20 2i 

16 


60 55 38*35 
38 30 


- 17 17*76 

* 7*75 


303 Gr. 72 k 526 Gr. 80 Jan. 

f« 11 II 11 It 


1 1 ao 13 
15 


60 23 55*41 

55*36 


+ *4 iS*33 

»S*45 


304 Gr. 72 k 526 Qr. 80 Jan. 


11 20 9 

15 


513 & 626 Gr. 80 Jan. 15 so 4 


5 o 37 42*43 

42*38 


+ »o 37*88 
37*92 


60 34 25*38 + 3 55*63 


‘*5 
•86 0*3 


841 Gr. 72 k 569 Gr. 80 Jan. 

i> II II II If 


11 13 * 

15 


5 o 46 45*17 
46*09 


- 8 34* 79 
26*31 


575 k 585 Gr. 80 Jan. 


U 41 44 
15 


60 42 43*60 
42*49 


- 4 20*83 
ai*45 


500 & 618 Or. 80 Jan. 

I* »• II II 


\l * “ 


60 25 21*66 
21*56 


4 14 60*87 
S7'95 


C91 & 618 Gr. 80 Jan, 

»> II II 11 


5 SI 
15 


60 20 51*03 
50*92 


4 27 30*65 
29-17 


690 k 6*23 Gr. 80 Jan. 15 5 39 

6’9l Sc 623 Qr. 80 Jan. 11 5 37 

648 Ic 677 Qr. 80 Jan. 16 8 8 


60 37 25*20 
60 34 54*67 
66 21 26*22 


4 O 56*27 
♦ 3 26*85 
4 16 54**6 












Serial No. 


ABSTEACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 

182. Ladimsil — Co-latitude 6 o° 38 ' + 








Positions 





Seconds of 



3 •- 




Mean of 
Zenith 
Distances 

• of 


Hiilf of the 

Co-latitude 

fl 

30 

0 . 

Ef 


«s ^ 

’2 ^ 

( 2 ° 

Stars Obserred 

Date 

Telescope 

during 

Observa* 

tion 

Mean 

of N, P, D’s 

Observed 
Difference of 
Zenith Distances 

by ciicli 
obser- 

Mean 

0 






1 




1 

vution 






1894 

O 

/ 


Of ft 




// 

ft 



36 

686 k 688 Or. 80 

Jan. 

11 

4 

*5 

W. K 

6o a I 54 -0^ 

4* 

16 

26 27 

20*^0 





O M It 

II 

15 


E, W 

5.3 '89 



27*«5 

21 04 

20*67 

0*7 

0*52 

37 

687 k 695 Gr. 80 

Jan. 

11 

4 

lO 

W, E 

6 o a 6 50-43 

+ 

II 

31*69 

22-12 





tl U 11 

II 

15 



E, W 

50 -iQ 



29 * 5 * 

19-80 

30-96 

0 7 

0-81 

23 

686 Sc 695 Gr. 80 

Jan. 

11 

4 

10 

W, R 

60 a 6 50*30 

+ 

II 

22-12 

21-42 1 





tl II ij 


15 


• 

E, W 

5916 



22 11 

21-27 

* 1*34 

0 7 

1-19 

39 

687 Sc 693 Gr. 80 

Jan. 

11 

4 

*5 

W, E 

60 21 45*16 

•f 

16 

.W «4 

21-00 

30*28 




)* II M 

11 

15 



E. W 

4 S‘o> 



34*55 

>9 56 

0 7 

013 

40 

713 k 720 Or. 80 

Jan. 

11 

*3 

33 

E, W 

60 43 48 73 


5 

26-74 

21-00 



0-84 


11 11 II 

1) 

15 



W. E 

48 ’SH 



28 59 

10 99 

30*99 

0’7 

41 

713 Sc 721 Gr. 80 

Jan. 

15 

13 

34 

W, E 

60 42 54-25 

- 

4 


19-65 

19 65 

0 S 

0 50 

42 

720 & 739 Gr. 80 

Jan. 

11 

i 3 

30 

W.K 

60 40 59*37 

— 

2 

^0*91 

19*44 

19 66 




II 11 11 

II 

15 



K, W 

59-22 



39 ’33 

19-89 

0*7 

0 49 

43 

720 & 7*2 Gr. 80 

Jan. 

11 

13 

34 

W,E 

60 44 12-88 


6 

2*63 

20 2; 





tl 11 l» 

II 

15 



E, W 

2»*73 



2*8; 

19 86 

70 05 

0 7 

0* to 

44 

! 

721 & 739 Gr. 80 

Jan. 

11 

13 

31 

W, E 

60 40 5 04 


, 

41 15 

20 *80 




•t *» It 

n 

15 

E. W 

• 4 89 



45*33 

>9 5 t> 

20-22 

0*7 

0*07 

45 

721 & 749 Gr. 80 

Jan. 

11 


35 

\V. E 

60 43 28 55 


5 

6-8; 

21-70 

20-62 


0*47 

It i> It 

1 

15 

E, W 

28 40 



8*86 

> 9*54 

0*7 

46 

785 k 8t0 Gr. 80 

Jan. 

11 

lO 

«5 

E, W 

60 55 13 86 

... 

16 

53 *.52 

20*34 




»i tl tl 

II 

16 


W. E 

1.3 69 



54*20 

19-49 

1901 

1 -0 

0 24 

47 

874 A 905 Gr. 80 

Jan. 

11 

4 

i 8 

K, W 

60 38 50 *69 

— 

0 

32*07 

i8-6a 

uS-8i 


* .14 

II It 11 


16 



W, K 

50 50 



J»’ 5 o 

19-00 

1 

1 0 

43 

917 A 987 Gr. 80 

Jan. 

11 

34 

30 

W, E 

60 24 32*18 

4 - 

* 3 

49*25 

21*43 

2 * 43 

0*7 

1-28 

49 

954 k 957 Or. 80 

Jan. 

11 

33 

3 

E,W 

60 36 50*47 

4 

V 

20- 18 

19 <>5 

^9 88 


0*27 

It It It 

11 

15 


W. E 

59-^9 



20 • 83 

20*12 

r*o 

50 

976 k 1011 ^80 

It tl ’» 

Jan. 

11 

11 

16 

*5 

*5 

W, E 

E. W 

60 18 18 10 
17*90 

1 4 - 

20 

2-87 

2-46 

1 

20-97 

20-36 

20*66 

0-7 

0*51 

31 

999 A 1011 Gr. 80 ‘ 

Jam 

11 

*5 

*4 

W, E 

60 27 25-67 

4 - 

10 

5576 

21*43 

20*70 

0*7 

0*55 

It tl It 

fi 

15 


M|W i 

» 3*47 



54 ‘ 5 ' 

19-98 

53 

157 Or. 72 A 273 Or. 80 

Jan. 

14 

11 

35 

W, B 

60 30 54-96 

+ 

7 

24*61 

>957 

*957 

0*5 

0*58 

53 

j 

157 Gr. 72 A 279 - Gr. 80 

Jan. 

14 

la 

47 

W. B 

60 41 35 £1 

- 

4 

i8‘6s 

18-86 

1 . 8 ^* 86 

o-£ 

1-20 

64 

284 A 868 Or. 80 

Jan. 

14 

o 

«9 

W. E 

60 29 

4 - 

8 

v 33'84 

1-9-06 

19-06 

r*o 

1 -09 

65 

i 

878 A 388 Gr. 80 

Jan. 

14 

4 

57 

K, W 

60 £1 O'OI 

- 

13 

40-70 

’9 .I' 

19-31 

0*5 

0 84 
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01893 

I 

0*4593 i 

o 9913 

o'oiiS 

0- 4939 
o* 1350 

01681 

O’ 0070 

O ’ 0034 

01546 

O 0576 

1- 7956 
I ’ 1 469 

o 0739 

o* 1821 

o-aifS 
o- 168a 
o 8 j31 
I ’ 1S81 
o-35»8 
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ASTRONOMICAL LATITUDES. 

182. Ladimsir — Co-latitude 6o° 38 ' 4- 





mmmm 


Positions 



Seconds of 




^ '3 




Mean of 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 

Co- latitude 

(1 


pup 

-1 

■r* 

4> 

OQ 

Sfcare ObeerTed 

Date 


Zenith 

Disiancet 

Difference of 
Zenith Distances 

by each 
obser- 
vation 

Mean 

3 

bp 

*5 





1894 


o t 


• / ff 

/ tt 


tt 



o- 36'.1 

66 

382 k 390 Gr. 80 

Jan. 

14 

5 2 

E, W 

60 47 19*83 

- 9 «o‘S3 

19*30 

19*30 

. o'5 

0*85 

67 

878 & 890 Or. 80 

Jan. 

14 

4 67 

E, W 

60 52 i‘i8 

- 13 4' 19 

19-89 

19-89 

0*5 

0*26 

00338 

58 

404 k 412 Gr. 80 

Jan. 

II 

12 

14 

<9 34 

E, W 

W, K 

60 46 16-14 
16-15 

- 8 5'55 

6*1 1 

10*59 

10*04 

20*31 

I • 0 

1 O’ 16 

0*0256 

59 

419 k 434 Gr. 80 * 

*) >» 

Jan. 

n 

12 

14 

a ai 

W. E 

E. W 

60 49 s.rss 

S3‘S6 

- n 35 *4 
3***5 

18*31 

21 ‘41 

19*86 

1 0 

0*29 

0 0841 

60 

444 & 460 Gr. 80 

>» i» j> 

Jan. 

II 

12 

14 

8 46 

E, W 

W. E 

60 19 26-54 
*6-33 

4- 18 51*65 

55*33 

17*99 

21 *66 

19*82 

1 *0 

0*33 

O' 1089 

61 

472 k 475 Qr. 80 

>» tt ** 

Jan. 

tt 

12 

14 

9 5^ 

W,K 

B. W 

60 43 46‘7' 
46-70 

- 5 *9*9® 

14*81 

f6*8i 

21*89 

»9'35 

1 *0 

0*80 

0*6400 

62 

499 k 517 Gr. 80 

Jan. 

12 

4 45 

E, W 

60 54 19- 56 

— 16 1*00 

18*56 


1*0 

114 

1 • 2996 

It >1 M 

tt 

14 

W,K 

I9’S4 

007 

*9*47 

19*01 










2P 

45 *8 

2Pve=»2i*733* 


Summary. 

No. of pairs 62 

No. of observations 108 

Mean difference between observations taken E, W and those taken W, E = — 0'''’04 


Observed Co-latitude (weighted mean) 

60” 

38' 

20" 15 

+ 0"059 

Correction for Height above Sea-level 

+ 

0"02 


Final Co-latitude 

0 ) 

0 

0 

38' 20" 17 



0 


ir 

tf 

Astronomical Latitude (A) 

= 29 

21 

89*88 

± 0*069 

Geodetic Latitude (G) 

= 29 

21 

41-68 


Deflection of plnmb-line (A— G) 

■s 

- 

1*75 
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Latitude 

Longitude 

Height 


183. Lambatach->Co-/flff/Yi/rfe 58* 59' + 

... 31° 1' Instrument — Zenith Telescope 

iJV 

... 77 57 Mean Height of Barometer 20 48 

... 10474 feet Mean Temperature 34°-75 

Observer — Lieut. H. M. Cowic, R.E. 



Stars Obserred 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 


1903 


a 



1311 k 1814 Newcmb 

Not. 

3 

IS 

47 

B, W 

1834 Sc 1342 Neffooxnb 

Not. 

2 

*7 

9 

B, W 

)t 9 * ft 

tl 

8 



W, E 

1334 & 1344 Kevcomb 

Not. 

2 

17 

11 

E,W 

0 }• 9$ 

- 

8 



W,B 

1431 & 1444 Newooxnb 

Not. 

1 

i8 

6 

B, W 

t» }i i» 

It 

3 



W, E 

1449 k 1462 Nowoomb 

Nor. 

1 

3* 

33 

W, E 

)t ft tt 

It 

3 


K. W 

1468 Kewo. & 8708 Or. 80 

Not. 

1 


19 

E, W 

It It 11 II 

tt 

S 

W.E 

8724 t 3738 Qr. 80 

Not. 

1 

25 

38 

W,K 

II It tl 

SI 

3 

B, W 

1482 & 1496 Newoomb 

Not. 

1 

31 

48 

B, W 

99 It 99 

It 

8 

W,E 

1490 & 1496 Neircomb 

Not. 

1 

31 

51 

B, W 

99 It tl 

99 

3 



W,B 

8827 A 8846 Or. 80 

Nor. 

1 

xo 

36 

W. B 

>1 99 It 

i 

It 

3 


K, W 

3846 0r.80&1620N«wo. 

Not. 

1 

10 

47 

B, W 

II It It 11 

tt 

8 


W.B 

1585 Sc 1658 Newcomb 

Nov. 

1 

25 

24 

W,B 

tl II II 

.1 

3 

E, W 

8980 80 dc 1558 Newc. 

Not. 

1 

*5 

35 

W.B 

)» It II II 


3 

B, W 

3963 * 4001 Or. 80 

Not. 

1 

30 

27 

K, W 

» » II 

tt 

8 

W, M 

4019 ft 4089 Or. 80 

Not. 

1 

24 

19 

W,B 


Mean 

of N. P. D»8 


Half of the 
Obaerred I 
Difference of j 
Zenilli Distances 


Seconds of 
Co-latitude 

by each 
obser- Mcj 
vatiou 


59 19 0*71 - 19 35*63 25*08 25* 


58 30 3^*40 
31*43 


58 3 * 58 ’67 

j8'7i 


S9 »3 s8’44 
$8 •40 


S 9 »3 SO’37 
50 29 


58 S 7 8-43 
8 '35 


S 9 3 37 3 ' 
37 :" 


$8 4* 35 ’39 
35 >7 


58 45 36 -U 

j6- jj 


S9 8 49-26 
49-12 

58 57 52-08 
S‘94 

S8 45 7‘*9 
7‘i4 


5834 1-88 
1-71 


58 45 5<-95 


59 8 37’ «3 


3 


+ 28 52-67 

S3 ’94 


•f 26 25*02 
26*08 


- 14 3»‘^3 

33 00 


- 14 H‘a3 

>4*3» 


4- 2 16*64 

i6*39 


- 4 12*04 

XI ‘40 


+ 16 49*71 

5i*®3 


+ 13 48 * 7 * 
48*37 


- 9 24*12 

23*75 


+ 1 3**39 

33*36 


+ 14 17*82 
1704 


■h 25 23*66 
22*08 


+ 13 28*29 

8 * 


24*07 

25*37 24 * 


23*69 

H *79 24 * 


25*81 

25*40 25* 


26*14 

25*97 26* 


25*07 

24 74 24*91 j 1*0 


25*27 

25*81 25* 


25*10 

26-30 25* 


24*96 

24*49 *4* 


25*14 

«5*37 »5* 


24*47 

25*30 24* 


25*11 

24*18 24' 


25*54 

2.V79 »4* 


0*12 

O'OtOI 

0*25 

1 

0*0438 

0*49 

0*1201 

0*47 

0*1546 

0*09 

o*oo8i 

1 *06 

0*7865 
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188. Lambatach — Co-latitude 58 “ 59 ' + 


It 

x 

• O 

QQ 

8U» Obierrad 

Data 

Mean of 
Zenith 
Diftances 

Positiona 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D*a 

Half of the 
Obserred 
DifFereuce of 
Zenith Distances 

Seconds of 
Oo-latitude 

Weight F 

1 

Poo 

by each 
obser- 
yation 

Mean 



1908 


• 

t 


1 

1 


t 

0 

0 

0 




16 

4029 Qr. 80 ft 1693 Newe. 

Not. 

1 

*4 

*5 

E, W 

59 

14 

46-38 

- 15 

20-61 

25-77 

a6* la 


0*98 

0-6713 

>1 >1 ♦! 


3 

W.E 


46 14 


19*68 

16*46 

0*7 

17 

4046 k 4060 Gr. 80 

Nov. 

3 

34 

34 

B, W 

58 

59 

49 

— 0 

aa*9a 

*6-33 

*6 -33 

0*5 

1*19 

0-7081 

IS 

4060 Or. 80 Ic 2 Sewe. 

Not. 

3 

34 

*7 

W, B 

58 

4» 

a4*6a 

4 16 

59*97 

»4'S9 

*4*59 

OS 

0*55 

0*1513 

19 

22 a 27 Newcomb 

Not. 

1 

3* 

30 

W, E 

59 

5 

*7*3 

- 5 

S»‘i9 

*5 '94 





>f »* i> 

» 

3 


E, W 



16*92 


S«05 

*5 87 

*5-91 

I *0 

0*77 

o-59»9 

20 

32 Sc 86 Newcomb 

Not. 

1 

a 

la 

E, W 

69 

0 

26-92 

- 1 

2 99 

>3‘93 

i 

13*60 



1*3716 

ti «* »i 


8 



W, E 


36*69 


3*4a 

».V»7 

1 *0 

*•54 

21 

i6 a 66 Newcomb 

Not. 

1 

7 

7 

W, E 

59 

8 

it-io 

- 8 

4716 

*4 94 

14-80 



0*1156 


II 

3 


K, W 


II 86 


47 ai 

>4'65 

1 ‘O 

0*34 

22 

61 a 66 Newcomb 

Not. 

1 

23 

33 

K. W 

59 

5 

14*90 

• 5 

50*16 

14 '74 



0*63 

01778 

ft 1* t* 


3 

W.E 



14*67 


50-39 

24*18 

»4*5« 

0*7 

2S 

66 a 76 Newcomb 

Not. 

1 

«3 

4i 

W, E 

59 

14 

35 * »4 

- *5 

0-47 

*4-67 




0*0958 


1* » 11 

II 

3 


B, W 



14*91 


0*04 

»4‘#7 

14*77 

0-7 

0*37 














7 LV 

* *7*5 


s8*32io 


Summary. 

No. of pairs 23 

No. of observations 48 

Mean difference between observations taken E, W and those taken W, E = — O*'- 18 
Observed Co-latitude (weighted mean) 68® 69' 25*' *14 ± 0*'*099 

Correction for Height above Sea-level + 0*'’48 

Final Co-iatitude 68’’ 69' 26*'* 62 

O * » if 

Astronomical Latitude (A) «* 81 0 84’88 ± 0*009 

Geodetic Latitude (G) bb 81 1 8*40 

Deflection of plumb^lino (A->6) 
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184. Lingmara— 68“ if + 

Latitude ... 21° 43' Maximum recorded Height of Barometer =s 29’ 111 

Longitude ... 80 11 Minimum „ „ = 28-995 

Height ... 1400 feet Maximum „ Reading of Thermometer = 70°’ 1 

Inetrument — Zenith Sector No. 2 Minimum „ „ „ = 67 • 1 

Observer — Lieut. S. G. Burrard, R.E. 
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184. Lingmara — Co-latitude 68 ° 17 ' + 


Star Obnerred 



Obiorred 

Zenith 

Distance 


Seconds of Go-latitude 


by 

each 

observa- 

tion 


Moan by 

North South 
Star Star 


313 Gr. 73 


319 Gr. 73 


321 Gr. 72 


tTan. 10 
n n 

« 12 


Jan. 8 

» 9 

„ 18 


Jan. 10 
» 11 
» 12 


1 36 J4I5 

24*34 

34*86 


13 33 46*29 

47*34 
45 96 


o 41 49*86 
49*75 
49*94 


6s 40 40 ‘88 
40 89 
40*90 


8039 S*‘ 4 S 
S**50 
51*72 

67 35 * 5*^9 

15*21 
15*23 




828 Gr. 72 


Jan. 10 
« 11 
12 


4 IS I9'90 
20*56 
• 19*79 


72 33 25*97 6*07 

26*00 5*44 

26*03 6*33 


Jan. 8 
9 
13 


2 23 4*73 6s 55 0*55 5*37 

5*32 0*55 5*77 

4*09 0*58 4*67 5*24 


388 Gr. 73 


340 Gr. 73 


846 Gr. 72 


849 Gr. 72 


856 Gr. 72 


862 Gr. 78 

8 


Jan. 8 

.. 9 


Jan. 10 
„ 11 


Jan. 8 
» 9 

« 18 


Jan. 10 
» 11 
.. 12 


Jan. 8 

„ 9 

» 18 


3 14 49*76 65 3 17*03 I 6*78 

47*30 17*02 

48*53 17*03 

10 12 46*96 58 4 15*77 

47*84 15*75 

47*89 15*72 


3 3 36*30 66 14 38*19 

*5*44 39**9 . 

26*31 38*21 4*53 4*»* 


3 3 17*97 66 14 47*o8 5*05 

|6*86 47*08 3*94 

17*67 47*09 4*76 4*58 


9 49 51*76 58 37 13*33 5*09 

Si*4« 13*30 4'7» 

52*41 13*37 S’68 5*i6 


I 7 46*36 67 9 17*36 3*63 

47*00 17*36 4*36 

46*74 17*»8 4*03 3*97 



867 Gr. 72 


Jan. 10 
.* 11 
« 12 


9 3a 51*57 
51**7 
50 71 


77 49 65*6i 4*04 

55*65 4*38 

55*69 4*98 


878 Gr. 72 


Jan. 8 
M 9 

M 18 


o 3 18*84 68 13 46*07 4*9* 

17*60 46*07 3*67 

i8*86 46*10 4*96 4*51 


874 Gr. 72 


Jan. 10 

11 

« 12 


0 o 49*35 
50*83 
50*54 


68 17 54*59 5*34 

54*^ 3*77 

54*61 4*07 


4*39 o*3| 


|79 Gr. 72 


Jan, 8 


3 34 38*10 


7041 33*33 4*13 

3**^5 5*37 


4*75 1 •*« 
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184 . Lingmara— 68° 17' + 
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Posit tons 




Seconds of Co-Iatitudo 

'C 

t 0 
m 


Star Observed 

Date 

Position 

of 

Azinititlial 

Stud 

of 

Telescope 

during 

Observa- 

tion 

Observed 

Zenith 

Distance 

N.P.D. 

by 
each 
ob.iei* ra- 
tion 

Mean by 

North South 





1 





1 

Star j 

Star 




1887 



Or// 


0 

! 

// 

H 

28 


381 Qr. 72 

Jan. 

10 

N 

W. E 

4 28 ^*83 

f>3 48 

5 h 05 

.3 87 * 





t) Jl 

„ 

11 

S 

K. W 

;*8.^ 

i;8 0 ; 

^ 86 





}> 11 

II 

12 

If 

VV, E 

6*22 


5802 

4*24 

.3 99 1 

... 

29 


388 Gr. 72 

Jan. 

8 

N 

E, W 

6 36 1*18 

74 53 

6 70 

5*52 







9 

» 

W, K 

2’.v8 

b 73 

4 15 





» >» 


13 

8 

E, W 

1 * 10 


0*85 

5 ’ 75 

... 

5 14 

30 


392 Or. 72 

Jan. 

10 

N 

E, W 

* 25 3*56 

69 42 

7*47 

. 1 * 9 * 





tf n 

I. 

11 

S 

\V, K 

4 *()i 

7*48 

2*87 


1 



»» I) 

II 

12 

f J 

E, W 

2*99 


7 ‘49 

4 * 5<5 



31 


401 Gr 72 

Jan. 

10 

N 

TT, K 

3 38 40 09 

64 38 


4 12 





n n 

II 

11 

S 

E, VV 

.<1 81 

2 i 11 

4*92 





)> JJ 

11 

12 

f J 

W, K 

41 88 


23 10 

4*98 

4-67 

i 

32 


408 Gr. 72 

Jan. 

8 

N 

W. E 

II 58 54*01 

56 18 

8*95 

r86 





II 

5 > 

•J 

M 

E. W 

55 62 

8*90 

4 52 





” J. 

Jl 

13 

8 

VV, E 

55 ' 4 * 


8*70 

4*11 

4 16 

• 

33 


419 Or. 72 

Jan. 

8 

N 

E, \V 

2 47 18*92 

7 * 4 

2 V08 

4 * 16 





>1 >> 

„ 

9 

>1 

\V, E 

18 84 


23 09 

4 *5 






)> 

18 

S 

E, W 

18 30 


23 *4 

4 84 

* 

4-42 

34 


422 Or. 72 

Jan. 

10 

N 

E. VV 

5 46 11*97 

74 3 

17-07 

6*00 





1) i* 

i> 

11 

8 

W, E 


i8 00 

4*62 





» l> 

Jl 

12 

}) 

i:i VV 

»i *75 


iS 02 

6* 37 


S‘b 3 

35 


429 Gr, 73 

Jan. 

6 

N 

W, E 

5 26 10*92 

71 43 

15*13 

4*30 





11 i> 

1* 

V 

,, 

K. VV 1 

10*79 

i 5 ’J 5 

4 36 





)i Jl 

If 

13 

S 

w, E 

ii* 3 i 


15*24 

392 


4* 16 

30 


434 Gr. 72 

Jan. 

10 

N 

VV, E 

9 26 4*73 

77 43 

9*50 

4*77 





>> >» 

>» 

11 

S 

K W 

4 .^0 

1 

9 .';4 

4 95 





}) i> 

)> 

12 

II 

W, E 

4* 1(1 


9*58 

5'43 


5*05 

37 


441 Gr. 72 

Jan. 

8 

N 

E, W 

1 1 19*81 

^>7 *5 

45 * 5 ^^ 

5 * .19 





»» >* 


9 

,, 

W, K 

18*62 

4 ‘‘^* 5 ^ 

4 20 





>• i> 

I) 

13 

S 

E, W 

17 03 


45*55 

2 5« 

4*06 


38 


445 Or. 72 

Jan. 

10 

N 

E, W 

3 I 7 *.!.'; 

71 28 

22*51 

5*16 





If II 

If 

11 

S 

\V, E 

1 7 ■ (16 

2 2*52 

4-86 


S 



>» i> 

II 

12 

II 

E. W 

16*96 


22*53 

S ' 57 

... 

5*30 

39 


449 Gr. 73 

Jan. 

8 

N 

W, E 

3 4 15 'q6 

71 21 

20*41 

4*45 





ft ii 

If 

9 

It 

E. W 

14*82 

20*42 

5 60 





>1 i> 

II 

13 

S 


14*68 


20*46 

5 78 

... 

00 

V> 

40 


450 Gr. 73 

Jan. 

11 

s 

E, W 

14 47 40*23 

53 *9 

2.3*52 

. 3*74 

3*88 




•1 *j 

»» 

12 

II 

W, E 

40*57 


23*44 

4 * 0 J 

* 

41 


456 Or. 78 

Jan. 

9 

N 

W, E 

II 16 8*21 

57 0 

54 * 4.1 

2*64 





II >1 

II 

13 

S 

E, W 

10*21 


54*19 

4*40 

. 3 * 5 * 

... 

48 


460 Qr. 72 

Jan. 

30 

N 

K, W 

3 9 28*80 

7 

. 37-21 

6*01 





II II 

It 

11 

8 

W, E 



inRI 






II 1) 

II 

12 

11 

E, W 

■I 

m 

H 

■ 

m 


0*55 


0-88 


! o 


o 38 


0*22 


0*99 


0*48 


0*41 


0*48 


0-56 


0*64 


0*66 


0^3025 

O’ 2500 

07744 

0*0169 

0*1444 

0*0484 

0*9801 

0*2304 

o* 1681 

0*2304 

0*3^3^ 

0 * 4096 

o* 435 <> 

1 '0404 
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ASTRQNOMIOAL LATITUDES, 


184. Lingmara— 68 “ 17 ' + 
























ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 
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184. Lingmara— 68 “ 17 ' + 


Sc s 

yj 

Star Observad 

Date 

Position 

of 

Azimuthal 

stud 

Positions 

of 

Telescope 

during 

Obnorva- 

tion 




1887 



59 

581 

Ur. 72 

JaD. 

8 

N 

W. E 



)» 

»» 

9 

n 

E, W 

60 

589 

Or. 72 

Jao. 

10 

N 

E, W 


i» 

1) 

>> 

12 

8 

W, K 

61 

590 

Gr. 72 

Jan. 

8 

N 

B. VV 1 


- 

*♦ 

>* 

9 

)» 

\V, E [ 

1 

62 

600 

Gr. 73 

Jan. 

10 

N 

\ 

W, K 1 



jt 

>1 

12 

8 

E, vr j 

C3 

610 

Or, 72 

Jan. 

B 

1 N 

W, E 

1 

” 

»» 

M 


>» 

E, W 

1 

C4 j 

j 618 

Or. 72 

Jan. 

10 

N 

E, W 


„ 

n 

tt 

12 

8 

W, K 

65 

626 Gr. 72 

Jan. 

9 

1 

N 

W,E 

66 

615 

Gr. 72 

Jun. 

B 

N 

W. E 



n 

>> 

9 

i 

1 

1 

! 

K, W 





Seconds of Co-lutitudo 


Ob 8 erv<»d 

Zenith 

Distance 

N.P.D. 

by 

each 

Moan by 

V 



obsorva- 

tion 

North 

Star 

South 

Star 


• / M 

0 / 

/r 

* 

0 r 



' is 4S14 
4814 

f 

66 21 

16 4.1 
16*42 

4*58 

4*66 

462 

. 

008 

I 14 47 <^.l 
45 - 7 « 

66 S 3 

18*26 

18-23 

5 80 
4*01 

4*95 

- 

0*41 

2 43 

34*35 

63 33 

30*81 

30*78 

7 .U 
.S ' *3 

6*32 


t-r8 

0 49 

* 5 ' 4 ^^ 

67 27 

40 * 9.1 

49*90 

‘2.1 
i 5*38 

i 

4 3 * 


t 

, 0*23 

0 51 9-61 

9*10 

1 57 25 

1 

55**6 

55**5 

1 

4*77 

4*25 

i 4 * 5 ' 

i 

1 

; 0 03 

1 

0 5 « 3 <> 

37'78 

1 

I 69 8 

i 

40*40 

40*48 

4 *n 

2 ‘ 70 

1 

... 

; 3*43 

1*22 

6 34 3 5.3 

61 43 

1 

0* 28 

3 * 8 * 

3*81 

* 

1 

j 0 * 7 :. 

1 

5 13 24-68 

1 

j 73 30 

1 

1 

28 '3 1 

28 34 

3 63 

i 4 09 

i 

1 

1 

1 ’ ’ 

1 

.V86 

1 

; 0*78 


2 by M Star* 
2 uv by S blnrn 


Summary. 


No. of North Stars 33 No. of South Stars 33 


No, of observations 

182 




Co-latitude by North Stars 

0 

68 

/ 

17 

// 

4*54-0 

+ 

¥ 

0-077 

„ „ South „ 

68 

17 

4-6t2 

+ 

0-074 

Mean Co-latitude 

68 

17 

4-591 

± 

0-053 

Correction for Height above Sea-level 

+ 

0-05 




Final Oo-latitude 68“ 17' 4"* 641 


Astrononrieal Lfttitudo (A) 
GoocEetic Latitude (G) 

Befloction of pl««tb>Iine (A— Q) 


» Si 42 65-359 ± O-OSR 
= 21 48 3 07 

* - 7-71 


o ‘ 0064 

i 

' o * 1681 

! 

I 3 ■ ‘<>84 
O’ 05 29 

I 

O’ 0009 

i 

I ’ 48K4 

I O' 6084 

u jigii 





Serial No. 
of pair 
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ASTEONOMICAL LATITUDES, 


185. Lohagara— 63 ° 57 ' + 

Latitude ... 26® 2' Instrument — Zenith Telescope 

in. 

Longitude ... 88 24 Mean Height of Barometer 29*81 

Height ... 205 feet Mean Temperature 53®*6 

OZ^serrer-i-Licut. H. M. Cowie, R.E. 








Positions 






Seconds of 








Mean of 
Zenith 
Dislaucctf 

of 



Unlf of the 

Co-latitude 

il 




Stars Observed 



Telo.scope 

diirin}» 

Observa- 

tion 

Mean 


Observed 





P V u 

'Tj ^ 

CO 

xiaio 

of N.P. E’s 

llifTereneti of 
Zenitli Distances 

by eaeli 
obser- 
vutioii 

Mean 

50 

*S 

is 

v 



1902 

• 



o 

f // 



u 

H 





1 

55 &: C4 Newcomb 

Jnn. 

7 

1 1 

47 

W, R 

63 48 

MS 4 

- 1 - 

9 

32 48 

46 '02 






)» » » 

It 

9 



E. W 


13-69 



32*87 

46 -50 

46-29 

1 *0 

0*24 

0-0576 

2 

105 120 Newcomb 

Jan. 

9 

23 

45 

E. W 

63 3 * 

54-08 

+ 

24 


45*95 

45*95 

0*4 

0* 10 

0 * 0040 

S 

115 k 120 Newcomb 

Jan. 

0 

23 

49 

E, W 

63 29 

30*42 

+ 

28 

16*18 

46*60 

46*60 

0*4 

0*55 

0*1210 

4 

141 k 143 Newcomb 

Jan. 

7 

6 

59 

W, E 

63 34 

31 

+ 

23 

8*64 

46* 19 






»» >» »i» 

11 

9 


E, W 


37 'b 2 



8*85 

46*47 

46 ‘33 

I *0 

0* 28 

0*0784 

5 

1 C 6 N«wc. tc 382 Gr. 80 

Jan. 

7 

8 

30 

W,E 

<^4 *3 

i( 8 * 8 i 


16 

*.^'27 

4 .^ ’ .®>4 






»l >1 1} tf 


9 



E,W 


58 '80 



12*84 

46*02 

45 ‘?8 

1 *0 

0*27 

0*0720 

C 

165 & 182 Newcomb 

Jan. 

7 

i 6 

14* 

W, E 

63 S' 

5 .r 9 * 

-h 

5 

, 51*64 

45*55 






1* » 3> 

»» 

9 



E, W 


53*93 



S ‘'83 

i6'7*> 

45-66 

J *0 

«>*39 

0- 1521 

7 

196 k 208 Newcomb 

Jan. 

7 

23 

-7 

W, E 

63 s» 

26*85 


5 

J 937 

46*32 






>1 M j» 

ij 

9 



E, W 


26 ‘80 



20*51 

47 *.37 

46*80 

0*7 

0*75 

0-3958 

8 

215 k 234 Newcomb 

Jan. 

7 

i6 

27 

K, W 

64 10 

9*48 


12 

23*80 

4 . 5*59 






» IT 

• 

11 

9 


W, E 


9*48 

1 

1 


23*08 

46*40 

46*00 

1 *0 

0*05 

0*0025 

d 

273 & 277 Newcomb 

Jan. 

10 

8 

3 « 

W, B 

64 10 

43-04 


12 

57*43 

4S*6i 






3 > l» }> 


11 



E, W 


43 'oi 



57*35 

45*66 

45*64 

0*7 

0-41 

0*1177 

10 

1 273 & 278 Newcomb 

Jan. 

10 

8 

*9 

W.E 

63 58 

fO'23 


I 

73**3 

46*10 






*f n M 

11 

11 


E,W 

59*20 



ij’Ii 

46*09 

46*10 

0*7 

0*05 

0*0018 

11 

1 

304 k liCfO Newcomb 

Jan. 

10 

7 

10 

B, W 

64 9 

30 81 

_ 

,11 

44*97 

45*84 






>» »> >1 

i» 

11 



W, E 


30*79 



44 *75 

46 04 

45-94 

1*0 

0*11 

o'otai 

12 

829 Sc 342 Newcomb 

Jan. 

8 


49 

W,® 

83 SS 

16-94 

. + 

2 

» 9*32 

46*26 






II 11 f) 

>» 

10 



W, E 

16*69 



20*02 

45*91 



■' 1 



ti 1* )i 

>t 

11 



E, W 


16*86 



28*97 

45-83 

45-98 ! 

|.j 

0*69 

0^0097 



AB8TEACTS AND 8tJMMAIlIE3 OP OB8BEVATION8 AND BE8ULTS, 
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185. Lohagara— (?o>/af/Yu(/e 63“ 57' + 


h 

•C*M 

0 

«3 

St*r9 Obflerred 

Bate 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Obserra- 

tion 

Mean 

of N. P. D’s 

Half* 0 
Obaer 
DifFeren 
Zenith I) 

f the 

Ted 

Seconds of 
Co'iatitude 

Weight = P 

V 

Pee 

ce of 
istanoes 

by each 
obser- 
vation 

Mean 



1902 1 

o 



• / ^ 



0 f 

H 

tt 




13 

382 & 387 Newcomb 

Jan. 

8 

i8 

47 

W. B 

^3 50 >8-58 


7 

27*44 

46*02 






)» )i «» 

II 

10 



W, B 

•85.1 



27*50 

46*03 






>» 11 M 

11 

11 



E. W 

18*50 



26*69 

45 19 

45-81 

1*2 

0*44 

0-2323 

li 

426 & 438 Newcomb 

Jan. 

10 

>3 

14 

W. B 

83 45 47‘07 


1 1 

58-63 

45*70 






t» ♦» I) 


11 



B, W 

47 04 



59 44 

46*48 

46*09 

0*7 

0*04 

O'OOII 

15 

426 k 445 Newcomb 

Jan. 

10 

*3 

5 

W, E 

83 38 43 '39 


to 

60*61 

46*00 






II 11 It 


11 



B. W 

43 36 



59*45 

44-81 

4 S‘ 4 i 

0*7 

0*64 

0* 2867 

16 

454 Newe. Ic 1221 Or. SO 

Jan. 

7 

4 

5 * 

W, B 

64 26 34*02 

■■ 

28 

49 * 4 * 

44-60 






II 11 II II 

11 

10 



B, W 

34 '00 



48-85 

45*15 

44-88 

I *0 

117 

1 * 3689 

17 

485 6c 495 Newcomb 

Jan. 

7 

I 

14 

W, B 

64 7 47 ‘S* 


10 

2*11 

45*71 






II II II 

11 

9 



K, W 

47 ' 8 o 



j*88 

45 * 9 * 

4 S- 8 » 

0*7 

0-.3 

0*0370 

18 

496 6c 606 Newcomb 

Jan. 

7 

t 

If 

E, W 

54 «0 37*49 

MM 

12 

51-97 

45*52 






II It )i 

11 

9 



W, B 

37 '48 



S**i* 

45-38 

45*44 

0*7 

061 

0* 2605 


604 k 617 Newcomb 

Jan. 

7 

26 

*5 

B. W 

64 17 27*48 


*0 

41 * 9 * 

45 56 






It 11 11 

II 

9 



W.B 

J 7 S 8 



4l*Sf 

45-75 

45-86 

I *0 

0*39 

0*1521 

20 

638 6c 647 Newcomb 

Jan. 

7 

*7 

27 

B, W 

64 2 43*01 


4 

57-80 

45*21 






II II II 

II 

9 



W, B 

43**4 



57*12 

4602 

45 - 8 j 

1*0 

0*43 

0* 1849 

21 

653 k 674 Newcomb 

Jan. 

10 

6 

5 

E, W 

63 35 35*79 

■f 

22 

10 55 

48-34 






II It II 

11 

11 



W, E 

35*86 



9*50 

45-38 

45-85 

07 

0*20 

0*0280 

22 

674 Newc. tt 1780 Or. 80 

Jan. 

10 

6 

33 

W, B 

64 3 28*30 

ii. 

5 

42-72 

45*58 






II II II II 

II 

11 



E, W 

28-38 



42*71 

45*87 

45-83 

0*7 

0*42 

0123s 

23 

689 k 697 Newcomb 

Jan. 

10 

14 

57 

E, W 

63 59 45*08 


1 

6 o *47 

44*81 






11 II >1 

>1 

11 



W, E 

45**6 



59 *9 

45*87 

45 -*4 

1*0 

o*8i 

0*6561 

24 

706 A 715 Newcomb 

Jan. 

10 

*3 

46 

W, E 

63 45 1842 

4 

12 

27*17 

45*59 






It It II 

II 

11 



B, W 

18*52 



27*27 

45*79 

45-69 

1 0 

0*36 

0‘ 1 296 

25 

726 k 740 Newcomb 

Jan. 

11 

22 

24 

E, W 

64 4 9*86 

- 

6 

24*43 

45*43 

45-43 

0*4 

0 62 

0*1538 

26 

727 k 740 Newcomb 

Jan. 

10 

22 

28 

W, B 

64 8 42*10 


10 

58 03 

46*07 


• 




II 11 II 

II 

11 



E. W 

42*22 



57*62 

44*80 

45-34 

0*7 

0*71 

0 * 35*9 

27 

1861 k 1885 Or. SO 

Jan. 

10 

*7 

24 

K, W 

63 48 Sr 4 i 

+ 

8 

52-58 

45*99 






It II II 

11 

11 



W, B 

53*53 



54*26 

47*79 

46-89 

0*7 

0*84 

0* 49.^9 

28 

1885 k 1888 Gr. 80 

Jan* 

10 

*7 

10 

W.B 

<»3 34 16*53 

+ 

*3 

30*80 

47*33 






n II II 

II 

11 



B, W 

16*65 



30*29 

48*94 

47-14 

0*7 

I 09 

0-8317 

28 

783 k 794 Newcomb 

Jan. 

10 

2 

49 

W.B 

64 047*76 


3 

2*34 

45*42 






II II •• 

II 

11 



B, W 

47-90 



2*44 

45*48 

45-44 

1 0 

0 61 

o- 37 i( 

30 

798 k 802 Newcomb 

Jan. 

10 

«5 

19 

W,B 

63 54 33-83 

4 

3 

12*40 

45*23 

45 • *3 

0*7 

o* 8 i 

0-4707 

81 

881 k 836 Newoomb 

Jaa. 

10 

t 4 

48 

W.B 

63 43 0*28 

4 

14 

4 . 5 ‘ 9 » 

46*20 






11 11 •! 

11 

11 



B. W 

0*45 



45-81 

46*36 

46-*3 

0*7 

o- j8 

0*0237 
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A8TBONOMIOAL IiATlTlTDBS. 

185. Loh^gara— 63 ° 57 ' + 



Stars Obserred 

Date 

Mean of 
Zenith 
Distauoee 

Poeitione 

of 

Telescope 

durinij 

ObBcrva- 

tion 

1 

Mean ( . ' 

Half of tbe 
Observed 

Seconds of 
Co-latitude 

PU 

11 

' 

Pee 

£ o 

OQ 

of N. P. D*b 

Difference of 
Zenith Distances 

by each 
obser- 
vation 

Mean 

Weigh 




190 $ 

. , 


« t /f 

/ H 


M 




32 

$45 At 854 Newcomb 

»i i» i> 

Jan, 10 

n 

11 42 

W, K 

K, W 

f>* o 31 ’*S 
37 64 

- i si‘88 

S «79 

4 S‘S 7 

4 S’ 8 S 

4 S' 7 > 

0*7 

0*34 

0*0809 

88 

8^ U 856 Newcomb 

>» M »» 

Jsn. 10 
.. 11 

II IS 

vr, B 

B, W 

64 *7 »f5i 
21*69 

- 19 36’' ‘ 
a* 43 

45*40 

45**6 

45 '33 

0*7 

0*72 

i 

0*3629 







■■■ 

■n 

ar - 

' 26 8 

jPri7*=6* 1553 


Summary. 

No. of pairs 33 

No. of observations 64 

Mean difference between observations taken E, W and those taken W, E = — 0*'’08 
Observed Co>latitade (weighted mean) 63® 57' 45''' 82 + 0"‘057 

Correction for Height above Sea-level + 0"'01 

Final Co-latitude 63° 67' 46" 83 

O f V 0 

= 26 2 14 17 + 0 057 

e 26 2 12- 02 


Astronomical Latitude (A) 
Geodetic Latitude (O) 

Deflection of plumb-line (A— 6) 


+ 215 







ABStBAOXS AND SUMMABIES OF OBSEBYATIONS AND BESITLTS. 
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186. Losalii — Co-latitude 65° 53' + 


Latitude 

Longitude 

Height 


. . . 24° 6' Instrument — Zeuith Sector No. 1 used as Zenith Telescope 

in. 

... 77 3G Mean Height of Barometer 28*23 

1749 feet Mean Temperature 59^*8 

Observer — Captain G. P. Lenox Conynghain, R.E. 


Start ObterFtd 


686 & 704 Or. 80 


707 k 686 Gr. 80 

»» }» It 

800 Ic 846 G^. so 

11 tl It 

846 k 861 Gr. 80 

It It it 

577 k 684 Gr. 80 

It II ♦» 

590 k 677 Gr. 80 

fi II II 

618 k 620 Gr. 80 

>1 tl 11 

680 & 648 Gr. 80 

SI II It 

648 k 633 Gr. 80 

It t> II 

869 k 888 Gr. 80 
1342 k 1868 Gr. 80 

» M tl 

1873 k 1390 Gr. 80 

II II II 

1390 k 1378 Gr. 80 

« II tl 

1897 k 1411 Gr. 80 

It ft tl 


Zenith l)i,Ui.oe. 


Fab. 5 j 24 E, W 66 o 37-48 — 6 55 ’28 42*20 


Feb f> 1 19 '^i ® 65 55 5*68 


1 

Date 

1899 


Feb. 

5 


6 

F«b 

6 

II 

6 

Feb. 

5 

II 

6 

Feb. 

5 

It 

6 

Feb. 

6 

It 

8 

Feb. 

6 

II 

8 

Feb. 

6 

II 

7 

Feb. 

6 

II 

7 

Feb. 

6 

If 

7 

Feb. 

6 

Feb. 

a 

II 

7 

Feb. 

6 

It 

7 

Feb. 

6 

It 

7 

Feb. 

6 

»t 

7 

Feb^ 

6 

•t 

7 


roBitions 


Mean of « 


Sooonde of 
Half of tbo Codatitude 

Observed 


Distatioes of N. P. D’s Ditfeienco of 

Distatices Qbserva- Zenith Distanc 


S4'i<> 43*35 42*78 o* 


23*42 42*26 

22*64 43*06 42*66 


Feb. 6 8 46 E, W 65 45 40*27 + 7 61*45 4**7* 

„ 6 *W, E 40 28 59*83 40* II 40 91 

Feb. 5 8 33 W, E ^5 58 45 *23 ~ 5 4*73 40 * 5 ° 

„ 6 E, W 45*24 2*76 42 48 4 » *49 

Feb. 6 o II W, K 66 i 33*31 - 7 53*71 39*60 

.» ® E, W 33*38 53*33 40*05 39*83 

Feb. 6 o 13 W 66 3 0*66 - 9 20*37 40*29 

,1 8 W, K 0*73 20-36 40-37 40-33 

Feb. 6 II 39 ®, W 66 8 42*22 — 15 0*81 41*41 

,.7 W, K 42*25 1*28 40*97 4**19 

Feb. 6 2 13 W, E 65 59 10*48 - 5 28 79 41*69 

♦.7 B, W 10-51 28-71 41*80 41*74 

Feb. 6 2 *5 E, W 66 t 15*81 -- 7 34'7o 41*11 

„ 7 W, B 15*84 34*64 41*20 41*16 

Feb. 6 13 2 W, E 6544 22*42 + 9 18*76 41*18 41*18 

Feb. 6 1 33 EtW 65 52 11*72 4 - i 28*70 41*42 

„ 7 F 7 , 8 11*69 19*48 42*17 41*80 

Feb. 6 I 44 6555 5*61 - 1 13*11 42*50 

„ 7 E, W 5 58 23*85 41*73 42*11 

Feb. 6 1 27 IJ.W 65 37 59*83 4- 15 43* 16 42*99 

„ 7 W. E 59*79 41*95 4 i *74 42*37 

Feb. 6 5 39 R W 6541 39*51 4 * n 2*10 41*61 

„ 7 W, B 39*47 2*67 42*14 41*87 


14 B 8 k 1408 Gr. 80 I Feb^ 6 8 35 W» E I 65 43 17*74 4 10 24*92 | 42*66 


0*37 0*0958 

0*63 0*2778 

0*13 0*0169 


0*7 I 0*40 i 0*1120 
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A8TE0N0MICAL I.ATITUDE8. 


186 . Losa\\\— Co-latitude 65 ° 53 ' + 


Serial No, 
of pair 

Stars Obseired 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Toleacopo 

during 

Observa- 

tion 

Mean 

of N. F. D’e 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

04 

11 

.2P 

& 

0 

Poo 

by each 
obser- 
Tation 

Mean 



1899 

• 

/ 


• / 

M 


/ 

n 

If 

IS 




16 

1498 & 1607 Or. 80 

Feb. 

6 

8 

28 

B. W 

65 49 

» 8*23 


4 

I 4 ‘ 6 S 

42*88 






» it It 

II 

7 



W. JS 


t8' 19 



11*94 

40 * *3 

4*50 

0*7 

0*24 

0*0403 

17 

1520 Ic 1547 Or. 80 

Feb. 

6 

5 

58 

E, W 

6 S S 4 

22*85 


0 

42*00 

40*®5 






M it 19 

If 

7 



W. E 


22*82 



40*61 

42*21 

4**53 

1*0 

0*21 

0-0441 

18 

1672 Sc 1577 Gr. 80 

Feb. 

6 

It 

33 

W, E 

6 j 4 f 

25*09 

+ 

11 

16*96 

4 * -OS 






»» 3 > »» 

If 

7 



K, W 


H '^1 



* 5*43 

40*50 

41*28 

0*7 

0*46 

0*1481 

19 

1580 & 1672 Or. 80 

Feb. 

6 

It 

i6 

E, W 

6S 59 47 '47 


6 

5-98 

4 * *49 






It it It 

ft 

7 



W. E 


47*45 



6*58 

40-87 

41*18 

0*7 

0*56 

0*2195 

20 

1595 & 1617 Or. 80 

Peb. 

6 

t 

If 

W. E 

65 59 

33 *6* 


5 

5***9 

4 »* 4.1 






It If II 

It 

7 



E, Vf 


33*59 



51-85 

4**74 

4**59 

0*7 

0**5 

0*0158 

21 

1517 & 1631 Gr. 80 

Feb. 

6 

2 


E, W 

65 56 

15*60 


2 

.34-64 

40-96 






If f» )i 

If 

7 



W, B 


«SS8 



34-07 

4 ** 5 * 

4 i*a 3 

0*7 

OS* 

0*1821 

22 

994 Sc m Or. 80 

Feb. 

8 

3 

40 

W, E 

66 4 

35*77 


10 

5.1-60 

4217 






If 11 tl 

II 

10 



E, W 


3»-78 



5306 

42*70 

4 a *43 

ro 

0*69 

0-4761 

28 

1010 Sc 1021 Or. 80 

Feb. 

8 

1 

46 

E. W 

65 49 

47 MO 

+ 

3 

54 * 9 * 

42*21 






H It 11 

11 

10 



W, B 


47-18 



55 '85 

43 ' M 

41-67 

1 *0 

0*93 

0 ' 8649 

24 

1104 & 1127 Gr. 80 

Feb. 

8 

3 

55 

W,E 

65 48 

41*32 


4 

59**9 

40*61 






»» »i ft 

ft 

10 



K, W 


41 iS 



61*04 

42 32 

41-46 

1*0 

0*28 

0*0784 

25 

1181 & 1193 Or. 80 

Feb. 

8 

2 

10 

E. W 

65 57 

I 2 * 8 o 


3 

3 * *.<>6 

40*24 






1 > It ti 

fi 

10 



W,E 


12-76 



30*26 

42*50 

4''37 

1*0 

0*37 

0*1369 

26 

1206 Sc 1240 Gr. 80 

Feb. 

8 

3 

41 

E. W 

65 36 

18* 16 


*7 

25*08 

i 

43**4 i 


1 




If >1 It 

It 

10 



W, E 


j8* 10 



34-68 

42*78 

43-01 

1*0 

1*27 

1*6129 

27 

1261 Sc 1272 Gr. 80 

Feb. 

8 

It 

33 

W, E 

55 35 

31-83 

+ 

18 

8*84 

40*67 

40-67 

0*7 

107 

0*8014 

28 

1284 St 1297 Gr. 80 

Feb. 

8 

5 - 

59 

E, W 

85 59 

13*02 


5 

30*^3 

4**39 






»» *» If 

ff 

10 



W, E 


11*97 



29*06 

42*91 

4 a **5 

I *0 

0*41 

o*i68t 

29 

1632 Sc 1646 Gr. 80 

Feb. 

8 

1 XI 

*5 

W, B 

65 40 

20*35 

•f 

*3 

22*32 

42*67 






»» »» If 

fi 

9 



E, W 


20*52 



21*38 

41*70 i 






It It It 

»i 

10 



E, W 


20*29 



2* *39 

41*68 

4 a*i 8 

0*8 

0*44 

0*1549 

80 

1646 St 1662 Gr. 80 

Feb. 

8 

II 

39 

E, W 

8s S 4 

18*70 


0 

36-91 

41*79 

1 





♦> »» 11 

If 

10 



W, E 


]8 66 



36-70 

41*96 

41*87 

0*7 

0*13 

0*0118 

31 

1652 St 1686 Gr. 80 

Feb. 

8 

IX 

45 

W, E 

6s 48 

i 4'<^5 

•f 

5 

27*21 

41*86 






II 11 

♦f 

10 



E,W 


14*61 



37*74 

4**35 

42*11 

0*7 

0*37 

0*0958 

82 

1706 & 1632 Gr. 80 

Feb. 

8 

11 

18 

E. W 

85 47 

11*92 

+ 

6 

. 10 * *9 

42*21 






»» >» If 

II 

9 



W, JS 


***94 



28*99 

40*93 






*» II It 

II 

10 



W,E 


11*87 



32*02 

43*89 

4231 

0*8 

0*57 

02 S 99 

88 

1714 Sc 1728 Gr. 80 

Feb. 

8 

7 

*7 

B,W 

66 4 

ts* 20 

mm 

10 

3 .r 78 

1 

41*41 1 






♦I •• II 

t» 

9 



W,B 


* 5**9 



33*67 

4 ** 5 » 






♦I II II 

It 

10 

WMMHH 

mmmtm 

W, B 


15**7 

mmim 


33*79 

4 »‘il 8 

4 f 44 

f2 

6*30 

ovioSo 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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186. L.OBdi\\\-‘Co-latitude 65 ® 53 ' + 


ii 

O 

OD 

Stain Observed 

Date 

Mean o£ 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Menu 

of N. P. D’« 

Half 0 
Obser 
Differei 
Zenith D 

the 

Ted . 

Seconds of 
Co-latitude 

Weight = P 

V 

Pee 

ice of 

LB tances 

by each 
obser- 
vation 

Mean 



1899 


0 

/ 


• / « 


n 

»/ 





34 

1780 k 1733 Gr. 80 

Feb. 

8 

4 

.3,1 

W,E 

66 2 2 1 * 34 

- 8 

39*20 

42*05 







M 

10 



E. W 

21*31 


39*82 

41*49 

4«’77 

1 *0 

0*03 

0*0009 

35 

1761 k 1769 Or. 80 

Feb. 

8 

*7 

lO 

W, E 

66 II 52 99 

- 18 

8*62 

44*37 








’* 

10 



F, W 

5297 


1138 

4* *59 

42*98 

1*0 

1*24 

>5.47® 

36 

1780 k 1794 Or. 80 

Fob. 

8 

o 

47 

E, W 

6S 34 46 

4 18 

56 M 

42*47 






>1 »* . 


10 



W. E 

46 ‘33 


S2*«7 

.1«*50 

40*48 

I *0 

1 '26 

1 i;8;6 

37 

1817 k 1843 Gr. 80 

Feb. 

8 

20 

»9 

W, E 

66 7 «;o*6o 

- 14 

9 05 

41*5.5 






)f >» »» 

It 

10 



E, W 

50*60 


9*47 

41**3 

41*34 

07 

0 40 

0*1120 

88 

1843 k 1819 Or. 80 

Fob. 

8 

SO 

23 

E, W 

66 12 22*51; 

- 18 

41 ‘ 16 

41*39 




i 


)i 11 11 

11 

10 



W, B 

22‘S7 


40*12 

42*45 

41*92 

0*7 

j 0*18 

1 

1 

1 0*0227 












2 P - 

= 30 1 

2 Pvu 

•14 2697 


Summary. 

No. of pairs 38 

No. of observations 77 

Mean difference between observations taken B,W and those taken W, E = 0"*00 


Observed Co-latitude (weighted mean) 

65° 

53' 

41"- 

74 ± 0'^ 076 

Correction for Height ahore Sea-level 


+ 

0"- 

07 

Final Co-latitude ' 

65° 

63' 

41 " 

81 

Astronomical Latitude (A) s= 

0 

24 

0 

6 

// 

18' 

19 + 0-076 

Geodetic Latitude (G) « 

24 

6 

19 

•17 

Dedection of plumb-line (A— 6) *= 


— 

0 

•98 
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ASTSONOMIOAL LATITUDES. 


187. Lunki— 65 ® i' + 

Latitude ... 24® 68' Insit-urnent — Zenith Telescope 

in. 

Longitude ... 70 42 Mean Height of Barometer 29*48 

Height 588 feet Mean Temperature 64® 0 

Observer— hieai, H. M. Cowie, K.E. 


Stars Observed 

Pate 


1900 

1520 k 1528 Nevrcomb 

Pec. 9 

1520 k 1634 N.wcomb 

i 

Pec, 9 

8008 Or. 80 k 1662 N'.wc. 

Dec. 9 

1661 k 1683 Nawcomb 

DeOa 9 

10 k H Newcomb 

Dec. 9 

86 Newc. k 118 Qr. 80 

Dec. 9 

136 k 160 Gr. 80 

Dec. 9 

186 k 181 Gr. 80 

Deo. 9 

185 Gr. 80 & 79 Newc. 

Dec. 9 

82 4c 93 Newcomb 

Dec. 9 

• 


97 k 108 Kewcomb 

Dec, 9 

118 & 121 N.wcoub 

Dec. 9 

296 k 317 Qr. 80 

Dec. 9 

847 Ur. 80 k 155 Newc. 

Dec. 9 

181 Nawo. k 414 Or. 80 

Dec, 9 


Observa’ 


Moan 

Half of the 
Observed 

Beconds of 
Co- latitude 

ot N. P. D’» 

Difference of 
Zenith Distances 

by each 
obser- 
vation 

Men 

O / i/ 

64 39 41 18 

+ »' 58 97 

M 

1 40*15 

40' 1 

65 0 27*16 

+ I *3 *5 

40*41 

40*4 

6s 14 7 4 ' 

-- 22 25*36 

4^05 

420 

65 19 i6*02 

CO 

O' 

41*04 

41 0 

64 33 40 S» 

'I' 28 

0*63 

4 **»S 

411 

65 19 4 56 

1 

•.a 

d 

4 a. 

4 » 5 » 

4«*5 

65 J 4’ 10 

•“ 0 22*55 

41*55 

4 i'S 

64 SS 4 .r 74 

+ 5 57 ’ 6 » 

41 

4 * *3 

6s S 35 ’6* 

3 54*21 

1 4**47 

i 

41’4 

64 40 . 1«>‘'3 

+ 21 10*66 

40*79 

1 

40*7 

! 

6s 11 436* 

- 1 1 

2*05 

41*57 

1 

4**5 

6$ 17 I* 36 

- IS 3112 

4 »*a 4 

41*3 

64 SS 35 99 

6 

f 


41*14 

411 

1 

64 54 54'33 

•f 6 4^* 70 

4«*03 

41 0 

64 48 4 ^ 7-45 

+ I* 53 ’M 

4 t; 3.4 

41* 3 


0’5 I ' lo j O'Oo^o 









ABSTBACIS AND SUMMABIBS OF OBSEBVATIONS AND BBSDLTS. 
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187. Lunki — Co-latitude 65® i' + 



Stftn Obierved 

Date 


Mean of 
Zenith 
Dietauoet 

Positions 

of 

Telescope 

Mean 

Half of the 
Obaeryed 

Seconds of 
Co-latitude 

it 


Pec 



during 

Obaui-va- 

tiun 

of N. r. D’e 

Difference of 
Zeintli Distances 

by each 
obser- 
vHnon 

Mean 

« 

5 s 

e 



1900 


o 



• / // 


, 

It 


„ 




16 

414 Or. 80 Jc 185 Newc. 

Doc. 

9 

3 

57 

W. K 

65 6 28 1 1 

— 

4 

46 59 

4 * 52 

4 ** 5 * 

o*s 

0-27 

00365 

17 

471 Gr. 80 & 203 Kewc. 

Dec. 

9 

4 

1 

JE. W 

65 18 .^6*44 

- 

iG 

54 '55 

41-89 

41 89 

0*5 

0-64 

0*2048 

18 

471 Or. 80 & 209 Newc. 

Dec. 

9 

3 

S8 

K, W 

65 I.r88 


*3 

32*01 

41-87 

41 87 

o ‘5 

0 62 

0* 1922 

19 

22 DNewc.i .577 (Jr. 80 

Doc. 

9 

0 

26 

VV, E 

65 24 56 ;8 

- 

23 

*5 .19 

41*39 

4**39 

0*7 

0 14 

00137 

20 

589 Or. 80 ^ 248 Ncwg. 

Dec. 

8 

U 

27 

B, W 

64 4.1 4 ii 


18 

.u-s* 

42*02 

42*02 

0* ; 

0 77 

04150 

21 

256 <$c 258 Nowcouib 

Dec. 

8 

.] 

28 

K. W 

64 43 36 08 

+ 

18 


4 » 30 

4 * 

0*7 

0*05 

0*0018 

22 

740 Sc 770 Or. 80 

Dei-. 

8 

12 

30 

W, E 

65 11 13-84 

~ 

9 

3 * 

41 71 

41 71 

o*.; 

0 - 4 * 

0* 1058 

28 

740 X 770 Or. 80 

Dec. 

8 

12 

39 

W, E 

65 20 30 21 


i 3 

48 so 

41 71 

4 i* 7 « 

0*5 

0*46 

0*1058 

24 

305 Sc 313 Newcomb 

Dec 

8 

*9 

7 

E, W 

65 26 3; 84 

- 

*4 

56 ' 75 

41-09 

41 09 

0*7 

0 t6 

0‘0i*/9 

25 

343 NeMc. Sc 902 Gr. 80 

Dec. 

1 

« 1 

1 

3 

20 

1 

1 VV,E 

64 48 4<; 15 


12 

5607 

41*22 

41*22 

0 7 

1 

0*03 

0*0006 

26 

387 Sl 394 Newcomb 

Dec. 

8 

20 

M 

W, E 

1 

65 27 * ^5 

- 

25 

20’ 18 

41*07 

41*07 

0*5 

0* 18 

0*0162 

27 

387 Sc 415 Newcomb 

Dec 

8 

20 

9 

W. h 

j 

65 n .19 37 


10 

58-94 

j <0 43 

40 43 

0*5 

i i 

0*82 

0*3362 

28 1 

420 X 430 Newcomb 

Dee. 

8 

*4 

45 

I 

K, W 

» 

1 65 16 8-30 

! 

j 

»4 

* 7 ’39 

I 4'*«1 

i ! 

41*11 

i 

0*7 

0*14 ; 

ooi.>7 

1 

29 1 

440 X 458 Newcomb 

Dec. 

h 

i 

9 

0 

i 

K. w i 

1 

1 

1 

i 64 35 2 37 ! 

1 1 

1 

1 

i 

+ 

6 

39 69 

! 42 06 

1 

4206 

?*5 

0*81 1 

0 3281 

90 

440 X 464 Newcomb 

Dec 

8 

8 

5 .^ 

j 

I 

K. W 1 

1 

1 

! 64 47 SJ-6() 

•1- 

*3 

47 0,1 j 

! 

40 73 

40*72 

0-5 

0 5.1 

0*1405 

81 

468 & 479 Newcomb 

Dec. 

8 

i6 

17 

W,K 

M 41 '87 


»2 

0*6; 

1 

41*20 

41*20 

0 5 

005 

00013 

38 

475 X 479 Newcomb 

Deo. 

8 

i 

i6 

11 

W,K 

65 ‘9 34 47 

' - 

*7 

53 ‘ 9 » 

40-56 

40-56 

0*5 

0*69 

0*2381 

83 

484 Newc. 4 e 1811 Or. 80 

Dec. 

8 

7 

7 

K, W 

84 S 9 S 8’'9 

-t- 

1 

4»-79 

40 98 

40-98 

0*7 

0-27 

0*0510 

84 

498 X 611 Ndwoomb 

Dec. 

8 

eaua 

8 

48 

W.K 

<•5 8 45 '59 

i - 

7 

4 62 

40-97 

40-97 

0 7 

0*28 

00549 
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ASTRONOMICAL LATITUDES. 


187. Lunki— 65 ® i' + 


S 

't ^ 

T **«• 

® o 

Stars ObscrFed 

Date 

Moan of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

ofN. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

II 

■4^ 

*s 

& 

V 

Pee 

by each 
obser- 
vation 

Mean 



1900 


o 

i 


0 

/ // 

f H 

H 

it 




35 

517 Sc 621 Newcomb 

Doc. 

8 

3 

6 

E, W 

6s 

> 56-43 

- 0 14-79 

41*64 

41*64 

0*5 

0*39 

0*0761 

36 i 

j 

521 vV 531 Newcomb 

Dec. 

8 

2 

50 

W, E 

65 

>7 S 7 >' 

- 16 15-40 

41-71 

41*71 

o-S 

0*46 

0* 1058 

37 

544 Sc 658 Newcomb 

Dec. 

8 

4 

1 1 

E, W 

65 

3 12-00 

- I .3* 04 

39-96 

39 96 

0*7 j 

1*29 

I * 1649 

38 

1495 1500 Or. 80 

Dec. 

8 

8 

40 

W,K 


22 36* 18 

- ao S 4'97 

41-21 

41*21 

0*7 

0*04 

0*0011 

39 

578 k 383 Newcomb 

Dec. 

8 

n 

54 

B, W 

1 

65 

1 ^ 

2 45*59 

- 1 3-96 

4 ' 63 

4 * 63 

1 

1 

0*7 

0*38 

0*101 1 


i 

1 

1 

1 









2 P « 

' 23*7 

aPi-v - 5 -5683 


Summary. 

No. of pairs 39 

No. of observations 39 

Mean diflference between observations taken B, W and those taken W, E = + 0"'26 
Observed Co-latitude (weighted mean) 65° T 41"'25 + O^'CSS 

Correction for Height above Sea-level + 0""02 

Final Co-latitude 66 “ 1 ' 41" 27 


o / // // 

= 24 58 18-73 ± 0-058 
= 24 58 23-15 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— G) 


4-42 





Serial No. 
of pair 


ABSTEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 
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188 . Mad hu pur — Co-latitude 66° 3' -f- 

Latitude ... 23® !j7' Instrument — Zenith Telescope 

Longitude ... 88 32 Mean Height of Barometer 29 ’87 

Height ... 92 feet Mean Temperature 62® ‘4 

Oiicrver— Lieut. H. M. Cowie, R.E. 


:f 1 

CO 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

1 Positions 

' lelcscopo 
(Utriiig 
Observa- 
tion 

Mean 

of N. P. D*8 

Half of the 
Observed 
Difference of 
Zenith Distances 

•Sec on 
Co-la{ 

by eaeJi 
obser- 
vation 

els of 

1 tilde 

Mean 

On 

Ii 

•..1 

-a 

i) 


! 

i p r V 











— 


- 



1001 


, 


• / /f 







X 

SC44Or.80&1443Neire. 

Not. 22 

24 

22 

E. W 

65 30 1-27 

* 3.1 ' 5 -/' 

16*98 

1 6 * g8 

0 4 

0 20 

0 • 0 1 60 

2 

3644 Or.80&144gNewo. 

Nov. 22 

14 

SO 

K, W 

bS 57 Sb*i6 

+ 5 21-56 

17-72 

17-72 

0*4 

0*54 

0 1166 

3 

1473 Si 148S Newcomb 

*• »l >» 

>» II ♦! 

Nor. 22 
,1 30 

Dec. 1 

25 

50 

W, K 

K, VV 

K, W 

66 2 49 M3 
49*53 
49 ‘ 6 i 

+ 0 27-60 

2780 
27-91 

‘6 03 
I 7’.38 

17*52 

17-19 

1 * 2 

0*01 

0 * 000 1 

4 

1405 ii 1409 Newcomb 

11 »i »» 

ft II )> 

Nor. 22 

1, 30 

Deo. 1 

*4 

7 

E, W 
W,E 
W.K 

<>S .W 5 <*M 9 
56 64 

56’67 

+ 29 21*22 

20 ;4 

20 «4 

17*61 
17' 18 
* 7*51 

17-48 

1 ' 2 

0-30 

0* 1080 


1604 & 1507 Newcomb 

ii II 11 

11 11 11 

Nov. 22 
,, 30 

Dec. 1 

o 

.D 

W, E 

E, W 

K, W 

66 25 4.r«o 
4 . 1*34 
4 .V 37 

- 2 2 26-52 

26- 19 

27- 01 

16-58 

1715 

16-36 

16-67 

1 2 

0*51 

0*3121 

6 

i 

1553 & 1568 Newcomb 

11 )i 11 

ii 11 11 

Nov. 22 
.1 30 

Dec. 1 

i 

i8 

27 

W, E 

K, W 

E. W 

65 42 46 *94 

46 03 
46*93 

+ 20 30-67 
30*53 
30*95 

17-61 

17-46 

17-88 

17-64 

1 ' 2 

0-46 

0*2539 

7 

1569 & 1672 Newcomb 

Nov. 22 

*9 

21 

E. W 

65 33 10*93 

30 6 43 

17-36 

17*36 

0*7 

O' 18 

0*0227 

8 

1577 Sc 1684 Newcomb 

11 11 ii 

11 1} 11 

Nov. 22 
„ 30 

Dee. 1 

i 2 

10 

W,B 

E, W 

E, W 

66 17 7*76 

7*73 
7*72 

- 13 50*69 
50*64 

SI *06 

1707 

17-09 

i6-66 

16*98 

• 

0-8 

0* 20 

0*0320 

9 

1684 & 6 Newcomb 

ji 11 11 

1 11 11 

1 

Nov. 22 
,1 30 

Deo. 1 

2 Z 

0 

K,W 

W, K 
W,B 

66 27 37 06 
.^ 6*94 

. 36*93 

1 - 24 20-95 

[ 19*65 

19-64 

1 6 • 1 1 

17*29 

17 29 

16*70 

0-8 

0*48 

0*1843 

10 

49 Jb 50 Newcomb 

II 11 *» 

Nov. 22 
Deo. 1 

i6 

45 

W.E 

B, W 

66 «i JS'M 
54 *9 

- 8 38*65 
37*90 

16-48 

i 6*99 

16-74 

0*7 

0*44 

0 1355 

11 

60 & 61 Newcomb 

»> 1 > H 

Nov. 22 
Deo. 1 

|6 

36 

B, W 

W,B 

66 1 .«' 9 S 
35-69 

+ 0 40’95 

4* 65 

16*90 

> 7*34 

17* 12 

0*7 

o-o6 

00015 
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ASTRONOMICAL LATITUDES. 


188. Madhupur — Co-latitude 66° 3 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
DietaDoea 

Positiqns 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

(1 

‘v 

V 

P vv 

by each 
obser- 
vation 

Mean 



1901 

0 



« / H 



// 

// 

t ! 




12 

79 k 82 Newcomb 

Not. 

22 

20 

S8 

W, E 

65 56 27 02 


6 

50*82 

17-84 






y » »• 

Dec. 

1 



E, W 

26*68 



51*38 

17-96 

17-90 

0*7 

0*72 

0*3629 

13 

79 & 88 Newcomb 

No?. 

22 

20 

SS 

W. E 

65 59 5J-88 

•f 

3 

23-96 

16*84 

16*84 

0*4 

0*34 

0*0462 

14 

102 108 Newcomb 

Nov. 

22 

>5 

4.1 

K, W 

65 .17 .10*7.1 


25 

46*87 

17*60 






f» u »» 

II 

30 



W, K 

30*40 



47*7.1 

18*13 

17-87 

1 *0 

0*69 

0*4761 

16 

118 & 119 Newcomb 

Nov. 

22 

5 

9 

W, E 

66 2 2 ; * 99 


0 

50*15 

i6‘ 14 






II i> 

11 

30 



E. W 

*5-66 



50 80 

16*46 

16*30 

0*7 

0*88 

0*5421 

16 

118 (Sc 135 Newcomb 

Nov. 

22 


2 

W, E 

6s 55 4*iJ 


7 

.^487 

16-99 






>i It II 

M 

30 



K, W 

41-78 



35 96 

*7*74 

'7-37 

0*7 

o* 19 

0*0253 

17 

138 Newc. k 401 Gr. 80 

Nov. 

22 

IS 

42 

E. W 

65 54 55 58 

+ 

8 

22*00 

'7-58 






>1 M I) >1 


80 



W, E 

55*20 



22*72 

17*93 

17*75 

0*7 

®*57 

0*2374 

18 

1S3 N«wc. it. 401 Or. 80 

Nov. 

22 

IS 

5.1 

E, W 

66 5 54'9» 


2 

.18-33 

16-59 






If 11 If II 

ft 

30 



W, B 

54 56 



37*08 

17-48 

17*04 

0*7 

0*14 

0 

G 

Vi 

19 

178 & 185 Newcomb 

Nov. 

22 

2 

58 

W, E 

1 

66 5 4; *3 


2 

.10 03 

17*09 






11 )♦ If 

” 

30 



E, W 

46*77 



29 ‘or 

17-76 

•7-43 

0*7 

0*35 

0*0438 

20 

178 A, 203 Newcomb 

Nov. 

22 

3 

6 

W. E 

66 13 48*41 

_ 

10 

31*63 

16-78 



* 



«> M If 


80 



E, W 

48*07 



30*58 

<7-49 

<7 M 

0*7 

0*04 

O' 001 1 

21 

217 k 224 Newcomb 

Nov. 

29 

*3 

47 

E, W 

66 7 32*92 


4 

15*85 

17-07 

1 





1* I ft 

If 

30 



W, E 

32*89 



15*26 

17-63 

I7-.1S 

0*7 

0*17 

0*0302 

22 

224 k 230 Newcomb 

Nov. 

29 

3.1 

43 

W.E 

66 13 2 *36 


9 

44*65 

nv 






If fi If 

II 

30 



B, W 

3*33 



44*95 

>7-38 

17*55 

0*7 

0*37 

00938 

23 

250 k 252 Newcomb 

Nov. 

28 

1 1 

39 

B. W 

66 8 19*1,1; 


5 

1*59 

17-56 






11 »♦ II 


29 



W, B 

19*11 



3*38 

16*83 

17*30 

1 ‘O 

0*03 

0*0004 

24 

256 k 263 Newcomb 

Nov. 

28 

2 

13 

W,B 

65 58 49*43 

4- 

4 

37-23 

t6*66 



1 




if 

29 



E,W 

49*38 



*7'63 

17*01 

16*84 

I '0 

0*.34 

01156 

25 

278 Ac 287 Newcomb 

Not. 

28 

9 

SI 

E,W 

65 30 58*16 

4* 


18-76 

; 16*92 

t 

1 





II II If 

II 

29 



W, E 

58*11 



30* 13 

18*23 

17-58 

1 *0 

0*40 

o* 1600 

26 

1 

903 k 314 Newcomb 

Nov. 

28 

i; 

4 

W,B 

66 8 21*67 


5 

4*50 

17 17 






II It 11 

f» 

29 



E, W 

*•*63 

L 


4*40 

17*33 

i7*fO 

0^7 

0*02 

0*0003 



ABSTBACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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188. Madhupur— Co-latitude 66° 3 ' + 


4 - 
-a 

t 0 

03 






Positions 






Seconds of 







Mean of 
Zenith 
Distances 

of 



Half of the 

Codatitude 

II 



Stan Obierved 

Date 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Observed 
Difference of 
Zenith Distances 

by escfi 
obser- 

Mean 

W^eight 

e 

Pep 




1 


1 


1 



1 

vatioTi 







1901 ! 

* 



• 

, // 




1 

n 




27 

303 4 319 Newcomb 

Nov. 

28 

‘7 

9 

W, R 

66 

3 »7‘47 

... 

0 

0*23 

17 24 






it 

>1 

29 



E, W 


*7 44 

+* 


O' 05 

*7 49 

'Til 

0 7 

019 

0*025.1 

28 

329 k 841 Newcomb 

Nov. 

28 

22 

4 

K, W 

66 

10 2.^43 


7 

8 3^ 

17*20 

1 





>» li »» 

♦1 

29 



W, E 


25*43 



» 4.^ 

17 00 

17*10 I 

1 *0 

o*o8 

0 * 0064 

29 

, 

364 k 369 Newcomb 

Nov. 

29 

26 

13 

K» W 

66 

26 17*34 

- 

23 

0 58 

16 76 

16 76 

0*4 

0 42 

0*0706 

30 

366 A. 369 Newcomb 

Nov. 

29 


.S3 

E,W 

66 

6 J.V57 

- 

3 

8*04 

*7 53 

»7*53 

0*4 

0*35 

0 0400 

31 

405 tk 431 Newcomb 

Nov. 

28 

1 

3 1 

E. W 

66 

7 *3*32 


3 

56 16 

17*16 






'» *1 it 

>* 

29 



W, E 


*3 37 



s<* 3^' 

17*01 

17*09 

0*7 

0 09 

0*0057 

32 

412 k 431 Newcomb 

Not. 

28 


20 

E, W 

66 

6 21*77 



4*8.4 

16 02 






»> »♦ ♦» 

*’ 

29 



W, E 


21 82 



4*96 

16*86 

16 8q 

0*7 

O' 2Q 

00589 

3a 

433 k 440 Newcomb 

Nov, 

28 

i-o 

3.T 

W,E 

66 

27 42 70 


24 

26*73 

16 06 






»• »» M 

” 

29 



E, VV 


43*86 



26 51 

'6 .35 

16 21 

0*7 

0*07 

0*6586 

34 

4'li0 4 445 Newcomb 

Nor, 

28 

10 

24 

K. W 

66 

t8 41 * 1 1 


'5 

24 ^.1 

16*78 






1> M 

it 

29 



W, E 


41 *7 


24*9 1 

16*26 

16*52 

0 7 

0*66 

0*3049 

35 

468 k 481 Newcomb 

Nov, 

28 

7 

.‘;7 

W, E 


58 9’ '9 

+ 

5 

8'I3 

17*32 i 






>♦ It 

ti 

29 

E, W 


9 26 


7*82 

17 08 ; 

17*20 

0*7 

0*02 

0 • 0003 

36 

469 4 481 Newcomb 

Nov. 

28 

7 

38 

vr, K 

b5 

.19 *5*.U 

1 

4 

24 

2*01 

*7*35 






t) >1 

)» 

29 


B, W 

*.V42 



2*51 

*7*93 

17*64 

0*7 

0*46 

0* 1481 

37 

482 k 480 Newcomb 

Nov. 

28 

1 1 

18 

E, W 

66 

29 36*79 

- 

26 

20*51 

i 4*28 

16*28 

0*7 

0 90 

j 0'5<>70 

38 

496 Newc. k 1349 Gr. 80 

Nov. 

28 

4 

4 

W.E 

65 

48 0 55 

+ 

15 

*7*35 

17*90 

*7*9® 


0 72 

; 0 3620 

39 

515 k 521' Newcomb 

Nov, 

28 

1 

54 

E, W 

66 

14 21*13 


11 

4*40 

i6'73 




0*0016 


t» )» 

n 

29 


W, K 


21*26 



3*55 

17-71 

17*22 

1 *0 

0 04. 

40 

529 k 54(3 Newcomb 

Nov. 

28 

14 

26 

E. W 

66 

4 5<* »4 


i 

40*46 

17 68 

1*7 38 





S( it )i 

»» 

29 


W,E 


58*28 



41*20 

1 7 08 

»*o 

0*20 

0 0400 

41 

656 & 658 Neweomb 

Nov. 

28 

5 

18 

W. » 

66 

11 11*36 


7 

54*76 

16 60 

16 *9^ 





»> it it 

»♦ 

29 



E. W 


ii’5» 



54**5 

*7 37 

0-7 

0* 19 

o*o»53 

42 

58« k S «8 Sr«woomb 

Nov. 

28 

5 

6 

W, E 

66 

23 35*®® 


30 

17*90 

17*10 




00118 


>» »» « 


29 



E, W 





i«‘t6 

1700 

>7 ‘OS 

®*r 

0 * 1-3 
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ASTRONOMICAL LATITUDES. 


188. Madhupur — Co-latitude 66'' s' + 


Serial No. 
of pair 

Stars Obiterred 

Bata 

Mean of 
Zenith 
Bietanocs 

Fositiona 

of 

Telescope 

during 

Observa- 

tion 

Mean 

Half of the 
Observed 

Seconds of 
Co-latitude 

11 


p t. « 

of N.P. 1 » 

Difference of 
Zenith Bistances 

by each 
obser- 
vation 

Mean 

'5> 

'S 

0 



1901 

i 

o / 


• 

0 r n 

f If 

0 

// 




43 

677 & 684 Newcomb 



Nov. 28 
„ 29 

1 12 

W, E 

E, W 

66 :i 45-57 
45-75 

- 18 28* 79 

28-85 

16*78 

16*90 

16-84 

1 *0 

0*34 

0*1156 

44 

605 & 607 Newcomb 

>4 >> t) 

i 

Nov. 28 
„ 29 

>2 3.1 

E,W 

W, E 

65 4.5 'O-O' 

■ 1 - 10 

+ 20 6- 15 

6*69 

17*06 

* 7*79 

17 4.1 

I *0 

0*25 

0*0625 

45 

1617 Gr. 80 & 630 Newe. 

I* 41 l» l» 1 

1 

Nov. 28 
29 

2 25 

Ee W 

W, E 

65 57 4 -.56 

2 -60 

■f 6 14 85 

14*62 

17*23 

17*22 

17-23 

1 *0 

0 ’ o,*? 

0*0025 

46 

1646 Gr. 80 & 642 Newc. 

Nov. 29 

I 1 38 

K, W 

65 55 7 05 

i 

+ 8 10*59 

17*64 

17*64 

1 

0*7 

0*46 

0* 1481 

47 

662 U 669 Newcomb 

»* 7> ! 

i 

Nov. 28 

44 29 

13 4 * 

E, W 

W, E 

66 29 33*09 

1 33 M .1 

! 

— 26 i6*i6 

16*38 

»<>*93 

16*95 

i 

16 94 

1 •© 

0*24 

0*0576 


t 

1 

1 



i 

i 

i 



2F = 

3 b *9 


-= 6 0373 


Summary. 

No. of pairs 47 

No. of observations 91 

Mean difference bctM^ccn observations taken E, W and those taken W, E = O''' *00 


Observed Co-latitude (weighted mean) 


3' 

17"- 18 

+ 0''-040 

Correction for Height above Sea-level 


O^-OO 


Final Co-latitude 

66 “ 

3' 

17" 18 


Astronomical Latitude (A) 

0 

= 23 

/ 

56 

// 

42-82 

// 

± 0-040 

Geodetic Latitude (G) 

= 23 

56 

38-97 


Deflection of plumb-line (A— G) 

SB 

+ 

3-85 





Serial No, 
of star 


ABSTBACTS AND SUMKABIES OF OBSHBYATIONS AND BESULTS. 


(3iS) 


789. Madras Observatory— 76 ® 55 ' + 


Latitude ... 13® 4/ 

Longitude ... 80 17 

Height ... 64 feet 

Instrument — Zenith Sector No. 2 


Maximum recorded Height of Barometer 
Minimum 

Maximum „ Reading of Thermometer 
Minimum „ 


in. 

30-17 
80-14 
78°-8 
70 -0 


Oiam-sr— Captain S. G. Burrard, R.E. 


Star Obaerrcd 


Tositions 
Position ot 

Date 'IVlesrope 

Azinnithal ciuiing 

stud Ubsenu- 

1 tioii 


Seconds of Co-latiUido 


Observed 

/(tiiith 

Distuiico 


rncli 

obuervu' 

lion 


Mean by 

North Soiitl 
Star Star 


177 Gr. 80 


1896-97 

Jan. 3 

» 4 


o 39 44 34 
46-71 


77 35 

37‘«8 


199 Gr. 80 


Jan. 8 


219 Gr. 80 


Jan. 1 
» 3 

„ 4 


5 34 12*36 71 21 37*82 50-08 

12*79 37-92 50-71 

*2*3* 37'97 50*28 


232 Gr. 80 


Dec. 81 

Juti. 1 

„ 3 

.. 4 


I 44 54*93 75 

53 37 

54 24 
55*>5 


10 56*51 
5^‘ 1 9 

56 o» 
56 98 


251 On 80 


Dec. 31 
J an. 8 


o 41 48*13 76 

47*75 


14 4*30 
4*46 


268 Gr. 80 


Dec. 31 
Jan. 1 
.. 3 


4 25 .33 29 81 21 .^0*08 


281 Gr. 80 


Dec. SO 
31 

Jan. 1 


32 1*16 79 27 51*65 

o 66 5 • ‘ 7 * 

0-84 51*7^ 

119 51*88 


296 Gr. 80 


Dec. 31 
Jan. 1 

» 3 


4 14 53*94 
5.1*34 

55*67 


7a 40 56*26 
56 -.'^o 
£6*38 


50-20 
SO* >4 

53-05 50-80 


326 Gr. 80 


Dec. SO 

31 

Jan. 1 


W 9 54 35 ‘04 67 i 15*13 50*16 

W» B 35-42 15-14 505^ 

W, JS 35*29 >S*i 6 50-45 50*39 


342 Or. 80 


Doc. 30 N W, 13 4 43 11*64 81 38 3*70 51*06 



0*0189 


Kote.-^Tho bwowoter wm read daring work every hour, tUo theraoxoeter every fifteen niinutei. For the oi opl at io na of refreotion a sepmte 
eetlie (eg the i^te^e ea^ t^htporntere wee <waee4 lor eeoh eur» 
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A8TEONOMIOA.L LATITUDES. 

189. Madras Observatory— Co-/a^/^wc/e 76” 55' + 


Seconds of Co- latitude 





















ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

189. Madras Observatory— 76'’ 55' 4 . 
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A 




Position 

of 

Aznnutlial 

stud 

Positions 




Seconds of Co-latitude 



Serial 
of star 

Star Obierved 

Date 

ot 

Telesfope 

dnnnp 

Observed 

Zenith 

Distance 

N.P.D. 

hj 

eacli 

Mean by 

V 

V V 




ObseiTa* 

tion 



obserra- 

tion 

North 

Soutli 













Star 

Star 





180 G -97 



• / // 





tf 



25 

734 Or. 80 

Doc. 

30 

N 

W, E 

3 14 7 

73 4 * 

4 .r 3 * 

s»*n 






>1 if 


31 

It 

E, \V 

7-28 


4 .Vt' 

50*6^ 






»• »» 

Jan. 

1 

It 

W, E 

E. W 

6-89 


43 ' .10 

;o* 28 






*1 

If 

3 

0 

7 65 


43*47 

S>*12 

50*79 

... 

o'o8 

0*0064 

2G 

764 Or. 80 

Dec. 

30 

N 

E, W 

9 4 * .^ 2 * 0 .^ 

67 >4 

16*50 

48-53 






}> M 


31 

» 

\V, E 

340 * 


16 50 

50*5* 

49*52 


» 35 

I *8225 






• 









27 

771 Or, 80 

Jan. 

1 

N 

E. W 

16 30 40*86 

93 26 

31*65 

S °-79 


50-79 

0*39 

0-1521 

28 

789 Or, 80 

Doc. 

30 

N 

W, K 

00 

0 

84 34 

8*91 

51 *.^* 







Jan. 

31 

i« 

E. W 

18 4 ^ 

9 00 

5 ^ 






»* »» 

1 

♦1 

W. K 

*8 .V) 


9 09 

50*70 






>f >> 

If 

3 

♦» 

E, W 

20*01 


9* 2O 

49 25 

• 

50*46 

0-71 

0*5184 

29 

8U Gr. 80 

Dec. 

30 

N 

E. W 

u 30 42*00 

88 16 

33*36 

S' -36 

... 

S' 36 

P* 18 

0-0324 

80 

823 Gr. 80 

Dec. 

31 

N 

W, E 

s IS .?.r 4 i 

68 33 

17*30 

50*71 






it it 

Jan. 

1 

II 

E, W 

33*03 


*7 30 

50*32 

50-52 

... 

0*35 

0 ’I 225 

31 

836 Or. 80 

Dec. 

30 

N 

W, E 

II 3 43*80 

65 51 

6 77 

50*57 






♦1 i» 


31 

It ' 

E, W 

44 * »6 


6 ;(> 

50*91 






♦» M 

Jan. 

3 

ti ! 

E, W 

43*00 


6*72 

49*72 

50*40 


0*47 

! 0*2209 

82 

877 Or. 80 

Dec. 

30 

N 

E. W 

8 5 S S!’ 7 i 

68 0 

29*46 

. 52*»7 




I 


II If 


31 

It 

IV, E 

2 I * 89 


29 47 

3 (» 






»• »i 

Jan. 

1 

it 

E, W 

22 03 


29*47 

; 5 * 49 

51-67 

* • 

0*80 

0*6400 

33 

892 Or. 80 

Dec. 

80 

N 

W, E 

4 13 14 ^’»5 

7 * 4 » 

. 17**3 

51*88 

1 



i 


>1 fi 


31 

It 

E, W 



37 • 2 b 

50-47 






If f» 

Jan. 

1 

It 

W. E 

* 3*45 

1 

37*29 

50 74 

1 

5>*03 


o* 16 

0*0256 

34 

918 Gr, 80 

Deo. 

SO 

N 

E. W 

13 26 36 t;! 

90 11 

26*79 

50*28 






I* *1 

Jan. 

8 

II 

W,B 

35-68 


27 27 

5**59 

... 

5 P 94 

0*24 

0*0576 

86 

944 Gr. 80 

Dec. 

31 

N 

W,E 

14 20 8*93 

9 « »S 

58*97 

50 04 






II It 

Jan. 

1 

It 

E, W 

9*14 


59*10 

49*96 






•* If 

II 

3 

II 

E, W 

9* 16 


59 *.36 

50*20 

... 

50-07 

I’ll 

1*2321 1 

36 

962 Gr. 80 

Doc. 

30 

N 

W.E 

3 *4 46*77 

73 3 * 

4*11 

50 • 88 






If II 


31 

ft 

K, W 

48-51 


4*15 

52 67 






11 I* 

Jan. 

1 

}i 

W, J8 

45-79 


419 

49*98 

50-96 





II II 

ti 

3 


E, W 

46*01 


4*27 

50*29 


0*09 

o'ooSi 1 

87 

976 Gr. 80 

Dec. 

80 

N 

E. W 

1 sa 56-07 

75 3 * 

54 ‘ 4.1 

SO* 5 €> 






29 t 9 

It 

81 

II 

W, B 

56*91 


54*48 

51 * 3 ^ 



0*86 

«»'7396 


ft 91 

Jan. 

3 

II 

W, K 

58-67 


54*63 

5 J‘»^ 

Si '73 
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ASTRONOMICAL LATITITDBS. 


789. Madras Observatory— Co-latitude 76 ® 55 ' + 






Potitions 



Seconds of Co-latitude 

ijniiiiiiiiiiii 

■1 


SUr ObserT^d 

Bate 

PosiUon 

of 

Azimuthal 

of 

Telescope 

during 

Observa- 

tion 

Obserred 

Zenitili 

Distance 

N.P.D. 

^7 

each 

Mean by 

■ 


*r >4 



•tud 


observa- 

tion 

North 

Star 

South 

Star 

■ 

■ 



1896-97 



• / 0 

Of 0 

» 

u 

0 



88 

994 Gr. 80 

M f# 

Dec. 31 
Jan. 1 

N 

>2 

B. W 

W, K 

14 31 I 3 *f 3 

I 2 ‘ J 5 

62 24 37*02 

37*00 

50-55 
49- 'S 

4985 

... 

X *02 

1*0404 

39 

1001 Qr. 80 

II It 

Deo. 30 
Jau. 3 

N 

»# 

W, E 

E, W 

s 40 4 <>‘ 9 » 

48 sS 

i 

81 36 38-38 
38-75 

5 * '46 
50-17 

... 

50*82 

0*36 

0*1296 

40 

1016 Gr. 80 

II II 

Jan. 1 
.. 3 

N 

t» 

K, W 

W, E 

11 14 28*20 
* 8-55 

88 JO 19*98 
20*23 

S ' -78 

Sf68 

... 

Si *73 

o ’55 

0*3025. 

41 

1026 Gr. 80 

Jan. 3 

N 

E. W 

10 la 4’a7 

66 43 46 ’ 4 S 

50-7* 

50-7* 

t 

o*is 

0*0225 

48 

1037 Or. 80 

Jan. 3 

N 

W,E 

I 41 AJ-oo 

7 X «3 4-69 

S >’78 

1 

5«-78 

... 

0*91 

0*8281 

48 

1052 Gr. 80 

Jon. 3 

N 

E,W 

9 S« 49-70 

67 4 0-78 



... 

0*39 

0*1521 





1 





BBS 

Esnzi 


Summary. 


No. of North Stars 28 No. of South Stars 15 


No. of observations 101 



0 ' 

Co'latitude by North Stars 76 55 

// 

50-87 

± 0-087 

„ „ South „ 76 65 

51 18 

± 0100 

Mean Co-latitude 76 55 

51 03 

± 0-066 

Correction for Height above Sea-level 

000 


Final Go-latitude 76“ 56' 61" 03 


o / 

Astronomical Latitude (A) a 13 4 

sr 

8*97 

v 

± 0*066 

Geodetic Latitude (G) #» 18 4 

4*17 


Deflection of plomh-line (A— G) « -1- 

4*80 












ABSTEACTS AND SUMMARIES OP OBSBEVATIONS AND EESXTLTS. 


(34.9) 


190. Mahadeo Pokra— Co-latitude 6 a® 19 ' + 

Latitude ... 27* 42' Height ... 7095 feet 

Longitude ... 85 34 Instrument — T. S. 6*inch Theodolite 

Observer — Captain H. Wood, R.E. 


Star 

Date 

Seconds of 
Co-latitude 


1903 


u 

Pol aril 

Not. 

7 

5‘7 

/3 Gruif 

»» 

» 

7’9 

Polaria 

n 

8 

1-8 

a Gruia 

It 


79 


Summary. 

No. of observations 15 

o f 

Observed Co-latitude ... ... 62 19 6'1 

Correction for Height above Sea-level + O' 3 

.Final Co-Latitude 62° 19' ^ 

, — — ■ or fp 

Astronomical Latitude (A) = 27 40 53 ’6 

Geodetic Latitude (G) s= 27 41 31 • 5 

Deflection of plumb-line (A— G) = — 37 ‘9 




Serial No. 
of pair 


( 850 ) 


ASTSONOMICAI. LATITUDES. 


191. Majhar— (/o-/fl#/Yt/rfe 63° 53' 4- 


LatUude ... 26° 6' 

Longitude ... 78 31 

Height ... 1028 £eet 

Oiicrver— Lieut. 


Instrument — Zenith Telescope 

in. 

Mean Height of Barometer 28‘98 
JUean Temperature 67°‘7 

H. M. Cowie, R.E. 


P 

Start ObierTod 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Obserra- 

lion 

Mean 

of N. P. D’g 

Half of the 

Observed 
Difference of 
Zenith Distances 

Seconds of 
Codatitude 

Weight ~ P 

H 


by each 
obser- 
vation 

Moan 



1902 

• 

/ 


O / ¥ 

/ 

u 

tt 





1 

1456 Kewe.& 3740 Gr. 80 

Nov. 

18 

20 

lO 

B, W 

64 6 41 ’ 28 

- 13 

1-38 

39*90 






It >1 $» » 

ti 

14 



W,E 

41*29 


119 

40*10 

40*00 

1*0 

0*34 

01156 

3 

1488 & 1496 Neffoomb 

Nov. 

18 

37 

8 

Vr, E 

64 2 36 ’40 

- 8 

S 7 M .1 

39*07 






If If If 

If 

14 



B, W 

36-40 


S 7 ‘io 

.^ 9*30 






n ft II 

It 

16 



W, B 

36 40 


56-84 

39 5 ® 

. 19 * 3 * 

1*2 

0*35 

o* 1470 

S 

1499 4 1608 Newcomb 

' Nov. 

13 

>5 

$0 

B, W 

64 10 41*96 

- 17 

2*04 

.'? 9*92 






II ft II 

II 

14 



W, E 

41-96 


2*r I 

39 85 






II It II 

tt 

16 



B, W 

41-96 


2*46 

39*50 

39*78 

I *2 

0*12 

00173 

4 

1517 4 1520 Newcomb 

Nov, 

13 

15 

i8 

W,E 

63 29 19* 19 

+ 24 

21*13 1 

40 * 3 * 


1 




II ft ft 

II 

14 



E, W 

19*19 


30*8o 

.19 99 






II II ft 

n 

15 



W, E 

19*18 


31*24 

40*43 

eo 

b 

1*2 

o* 5 » 

0 * 3*45 

4 

1522 4 1529 Newcomb 

Nov, 

18 

22 

44 

B, W 

63 S 7 49 **8 

~ 4 

9'90 

.19 98 




* 


It 1* ff 

If 

14 



W, B 

49 -f )6 


9*66 

40*20 






II II II 

ti 

15 



B. W 

49 ' 8 i 

1 

8-97 

40*88 

40*32 

08 

0*66 

0*3485 

6 

1520 4 1640 Newcomb 

Nov. 

18 

*3 

1 

W, E 

64 14 12-14 

i 

- 20 

3 *'»i 

. 19*93 






It It ff 

11 

14 



E, W 

13-12 


S'S' 

39 * 6 i 






II II II 

If 

16 



W. B 

ii-ii 


3**54 

40*57 

39*93 

0*8 

0*27 

0*0583 

7 

1 B 43 & IG 50 Keweomb 

Nov. 

13 

35 

57 

B. W 

64 «» 3 f 43 

- 17 

5»*58 

39*85 






• 

II If f| 

ft 

14 




3* '45 


53*00 

. 19*45 






It If II 

tf 

15 



B,W 

3 f 47 


5 a **3 

40*34 

39 ’ 78 


0*12 

0*0173 

1 

j 

8 

1555 4 1565 Newcomb 

Nov. 

13 

13 

45 

W, B 

64 1 58*96 

- 8 

18*72 

40*24 


H 




I II 11 It 

II 

14 



B, W 

58- 9.1 


* 9*35 

39*58 






It ft II 

II 

15 



W, B 

58-91 


* 8^94 

39*97 

39 ‘ 8 S 


0*19 

0*0433 


8975 4 8993 Gr. 80 

Nov. 

13 

*3 

30 

E,W 

63 33 » 9‘«7 

+ so 

a **37 

40*54 


H 




*♦ »» II 

ft 

14 



W, B 

19-14 


ai'io 

40*24 






»» II » 

11 

15 



K,W 

19-11 


21 '04 

40*15 

40*30 

■M 

0*64 

0*4915 

10 

1586 4 1590 Newcomb 

Nov. 

18 

30 

3 * 

E, W 

<3 33 S' '38 

+ 19 

48*10 

39*66 






It W M 

fi 

14 



W, B 

5 »'S» 


48*29 

39 * 8 * 






II II II 

' ■ 

II 

16 

h 


B, W 

S '’48 


47’94 

394a 

31*68 

ra 


0*0005 












ABSTEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

191 . ‘Co-latitude 63 ° 53 ' + 


( 351 ) 


^ § 






Positions 






Seconds of 

P4 






Mean of 

of 



HhIF of the 

Co-latitude 

H 




Stan Obierved 

Date 

Zenttli 

Telescope 

Mean 


Observed 






S 0 
<Q 



Distances 

durinp 

Observa- 

tion 

ot N.l’. D’4 

DifTiTiMice of 
Zenit n Distances 

by eaoli 
obser- 

Mean 

Weigh 

V 

pew 













vution 






1902 

0 



0 / 

tf 



u 


// 




11 

1 & 4 Newcomb 

Nov. 

13 

32 

26 

W, E 

48 54-47 


4 

44-iR 

.38*65 






It )i It 


14 



E, W 


54*43 



45 00 

39 43 

39*04 

l 'O 

0*62 

03844 

12 

10 & 18 Newcomb 

Nov 

13 

1 1 

24 

E. W 

<•3 S7 

33-54 


3 

54* >4 

30 .'io 






>1 It *1 

It 

U 



W, R 


33*59 



.53*7^ 

.V) 84 






>» a >1 

It 

15 



K, VV 


33 ‘54 



53 3.? 

40*21 

39 ‘85 

I • 2 

0-19 

0*0433 

13 

22 k 31 Nowcortib 

Nov. 

13 

26 

59 

W, E 

63 3b 

33*99 

+ 

17 

5 90 

.^9*89 






)» u » 

iP 

14 



E, W 


33*94 



S*7b 

39*70 

39 80 

1 *0 

0-14 

0-0196 

14 

35 k 45 Newcomb 

Nov. 

13 

2 

32 

E, W 

63 44 

6*64 

+ 

9 

32 89 

,^9*53 






t. tt tt 


14 



W, E 


6*58 



29 

39 87 






j> >» 11 

ft 

15 



K, W 


b‘S3 



32*74 

39*27 

39 64 

I • 2 

002 

0-0005 

15 

65 k 64 Newcomb 

Nov. 

13 

1 1 

47 

\T. K 

63 47 

.56*44 

+ 

5 

43*.U 

S9'78 






tt »t It 


14 



K. W 


56 38 



43 50 

39 R8 






It ft tt 

}« 

15 



W, E 


S6'3i 



43 73 

40*0; 

{9*90 

1 • 1 

0-24 

0*0691 

16 

86 Newc. k 238 Qr. 80 

Nov. 

13 

33 

38 

W, E 

<*3 S3 37’ 't 

4- 

0 

2*45 

39*57 






It It It tt 

It 

14 



K, W 


37 07 



2-0.: 

40 02 






It It tt >1 

II 

15 



W, E 


37*01 



2 59 

39 ' 60 

39*81 

1 * 2 

0-15 

0-0270 

17 

98 & 102 Newcomb 

Nov. 

13 

14 

M 

E, W 

64 7 

sR 5^ 


14 

19 11 

39*52 






It II It 

It 

14 



W, E 


5« .Sb 



19 

Vi 20 






It >1 II 

II 

15 



E, W 


58 49 



18 84 

39*65 

39*40 

1 - 2 

0- 26 

0 - 08 1 1 

18 

114 & 117 Newcomb 

Nov. 

13 

37 

I [ 

W, E 

63 59 

9 53 


5 

29-58 

39*85 






II If It 

51 

14 



E. VV 


9*48 



30*20 

39*28 




* 


ii i» '1 


15 



W, E 


942 



30*7 

39*25 

.39*42 

1 

1*2 

0*24 

0*0691 

1 

19 

130 4c 137 Newcomb 

Nov. 

13 

24 

10 

E, W 

63 31 

38- 19 

+ 

21 

1*58 

39*77 



1 



It 11 II 

It 

14 



W, E 


38* 1.^ 



I 6f> 

39*79 

1 





It II 11 

It 

15 



K W 


38 • 06 



«*95 

40-01 

39 84 

1 * 2 

• 

0- 18 

00389 

20 

141 4c 148. Newcomb 

Nov. 

13 

6 

59 

W, E 

63 34 24 '88 


19 

14 66 

.39*54 






PS S* 

11 

14 


K. W 


24 83 



*5 34 

40-1(1 

39 88 





P$ tl 91 

ft 

15 



W, E 


34 76 



14-891 

59 (>S 

I * 2 

0-22 

o- 058 » 

21 

190 k 201 Newcomb 

Nov. 

16 

27 

21 

E. W 

64 13 

58*06 


19 

18 *60 

.T)4(» 






It II II 

II II II 


17 


W, E 


s8*co 



19*74 

^8-26 






ft 

18 



K, W 


57*94 



i8*o6 

39 '88 

38 98 

1-2 

0-68 

o'SS49 

22 

20s 4e 211 Newcomb 

Nov. 

16 

23 

IS 

W, E 

<>3 44 

5*88 

+ 

9 

3.r66 

39 ’54 







»» 

17 

E. W 


5*8» 



33*43' 

39 ' J4 






r It It 4 It 

>♦ 

18 



W.E 


5‘74 



33 5* 

39 25 

39 it 

r a 

0*34 

0 1387 



(3B2) 


ASTHONOMICAL LATITUDES. 


191 . Majhar— 63 ® 53 ' + 


'a Stars Obserrod 


Mean of 
Date Zenith 


PositioDB 

of 

Telescope 


otzt 


Half of the Co-h 

Mean Obserred 

of N. P. D’» BiEference of . . 

Zenith Bietencee /t®!' 


Seconds of 
Co^utitude 



225 k 235 Kowcomb Kor. 1C ?6 30 E, W 

>, « u 17 ‘ W, K 

„ M e, „ 18 E, W 


248 k 252 Newcomb Not, 1C 13 45 

»* »* »> M 17 

>1 M >• It 18 


278 k 277 Newcomb Not. 1C 831 
11 ♦» 11 »i 17 

I. .. » 18 


273 k 278 Newcomb Nor. 16 $ 19 

»* 11 ti >1 17 

n .. I. « 18 


289 k 298 Newcomb Not. 16 30 4 

i» i» It 1^7 

it » »i f» 18 


304 & 809 Newcomb Not, 16 7 10 

» a ti 19 17 

l» »» II 18 


»» »i I > 


I 18 


30 329 & 342 Newcomb Not. 16 19 50 W, B ^3 55 16' a6 


II II II II 


I, 17 


82 907 Gr. 80 & 858 News. Not. 16 31 19 E, W 64 9 55*84 


»» II II II II 

>» II II II If 


364 k 883 Newcomb 


366 k 383 Neweomb 



Not. 16 
.» 17 

I. 18 


Not. 16 i i 3 8 

17 

18 



63 35 43*48 

+ 

17 

56*18 

434a 



56*01 

43*37 



56*36 

64 1 40 * 03 


7 

6 i*iq 

39*97 



59*94 

39 * 9 * 



60 * 96 

1 

64 10 38*26 

. 

16 

1 

58*55 

38*21 



59 * » I 

38*16 



58*38 

63 58 .^4*58 

«p. 

5 

14*69 

54*54 



15*13 

54*49 



14*41 

63 *9 3*69 


34 

36*13 

3*66 



36*30 

3*63 



36 05 

64 9 28*37 


*5 

48*38 

38*35 



49*47 

28*32 



48*41 

63 30 34*46 

i 

*3 

5*10 

34*43 



5*95 

34*40 



4*96 

63 55 16*36 

_ 

1 

36*02 

16*25 



36*68 

16*33 



36*79 

64 9 8*89 

_ 

*5 

39*56 

8*88 



39*28 

64 9 55*84 

1 "* 

16 

17*31 

55*84 

- 


16*42 

55*83 

1 


i8 * p8 

64 11 39*41 

•mt 

17 

49-88 


63 S» 37*75 


37*7<> 




3 o-$ 


















serial No. 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(363) 


191 Majhar— Co-/af/Yw(/e 63 “ 53 ' + 


Stan Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’» 


1902 

O / 


• / tt 

38S k 396 Newcomb 

Not. 16 

>2 13 

E, W 

64 0 33*50 

M If »* 

M 17 


W, E 


»» )• >» 

M 18 


E, W 

.«si 

388 d; 401 Newcomb 

Nov. 16 

11 30 

E, W 

64 17 1'5I) 

If «f )> 

17 


W, E 

2‘6o 

»l M »» 

M 18 


B, W 

3 ‘ 6 i 


Seconds of 
Half of the Oo-latitude 

Observed 

Difference of j, 

Zenith Dietances 

vation 


6 5.V94 

fys^ 

53-02 


- 33 22‘C)^ 
12 ' 70 
23 ’58 



5P^38*5 I 2Piw«4*57a7 


Summary. 

No. o£ pairs 36 

No. of observations 104 

Mean difference between observations taken E, W and those taken Vf, E = — 0'''*06 


Observed Co-latitude (weighted mean) 

63“^ 

63' 

39" -66 ± 0"039 

Correction for Height above Sea-lcvel 

+ 

0"04 

Final Co-latitude 

63° 

63' 39"- 70 

Astronomical Latitude (A) 

0 

= 26 

9 

6 

// ^ 

20-30 ± 0-039 

Geodetic Latitude (Q) 

= 26 

6 

17-00 

Deflection of plumb.Une (A— G) 

S= 

+ 

3-30 






astkonomioai* iasitudbs. 


im 



Latitude 

Longitude 

Height 


192. Mai— Co-/af/Yi/</e 71* ia' + 

.. . 18® 47' Instrument — Zenith Telescope 

in. 

... 84 33 Mean Height of Barometer 29-58 

... 483 feet . Mean Temperature 66®1 

Oiserver— Lieut. E. A. Tandy, R.E. 


® IS 

^•a 
3"^ . 

f Urs Obaarrad 

w 



378 k 290 Gr. 80 

ff *1 « 

290 & 296 Gr. 80 

tf M f* 

S34 tc 842 Gn 80 

i» n I* 

842 & 868 Or. 80 

»t >f SI 

868 Sc 369 Or. 80 

II It It 

884 Sc 869 Or. 80 
» *» 

539 4 56S Or. 80 

610 Sc 626 Or. 80 

II It II 

630 Sc 664 Or. 80 

If II fi 

m Si 680 Or. 80 

fi t*i ** 

680 4; 700 Qr. 60 

n II 91 

707 & 717 Or. 80 

II II II 

760 k 788 Gr. 80 

II II II 

808 & 808 Gr. 80 

tl » H 


1791 Sc 1816 Gr. 80 Jan. 18 



I Jan. 12 


Jan, 12 
14 


Jan. 12 
.. 14 


Jan. 12 
14 


Jan. 12 
.. 14 


Jan. 12 

I. 

Jan. 12 
« 14 

Jan. 12 

14 



























ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 

192. lAei\— Go-latitude 71 ° 12 ' + 


Uiblaiices 


of ITalfofiJio 

Iclescope Mean OhMoivpcl 

(hinn^ of N i*. D’s Diftfifiicn of 
Obsevva- Zeiuili J^istunces 

l/tOll 


•Seconds of 
ColuUhide 


obner- j Moa 
>:ilu)n I 


* 18 W, R 
K, W 


\ I 

3 


O / // 

35 2'7.1 


7' 3* 36 
3 <i' 8 j 


;o 56 44-39 


70 54 58 -05 
58 '34 


7* .35 .3S‘.37 


70 50 1-64 
2*00 


71 20 ^I'OO 
3»-38 


7 « 34 at *53 
21*91 


71 16 8 * 4 .^ 
8-47 


71 33 26 * 8 ^ 
2O 87 


7» *3 5*87 
5 9» 


7» > 3**53 

3**57 


— 23 10*27 

918 

52*46 

53*83 

1 

53*3 

- '7 43 '5 

44 43 

53*38 

52*39 

52*8 

+ 16 10 *06 

1 54*35 

54 3 

+ 17 54*72 

54 99 

I 52*77 

53*33 

53*0 

— 22 40*36 

55*01 

55*0 

+ 22 49*92 

49*89 

5**56 

s* 89 

5**7 

"* 7 37*27 
38*37 

53*73 
53 01 ! 

53*3 

— 21 27 * 6 ^ 

28*45 

53*89 

53 46 i 

1 

1 

53*61 

- 3 23*92 

*<>*43 

54 * 5 * 

52*04 

S 3 ‘ 2 l 

- *9 34*83 

33 <>4 

52 00 

b *23 

52 6 

— 0 11*48 

13-85 

54*30 

53*06 

53 * 7 , 

+ II 21*30 

^2 '53 ' 

52*83 

54**0 

53*4 


0*14 

1 

I 

i 0*0196 

1 

1 

1 

0*45 

0 * 202 % 


1 4 15 W, K 

B> W 


70 58 30*91 
30 95 


+ 14 2‘*7n 
21*08 


52*06 

52*63 52 * 6 ^ 


4 II E, W 
W, 15 


71 24*’32 
4*’30 


+ fo 11*16 


5^*48 

53’S* 53*00 


4 27 TV, K 
IS, W 


4 W, K 

E, W 


1 54 W, E 

E, W 


71 19 I0*C2 

10’ 08 


71 14 59*61 

59 * 67 


71 37 10*58 
10*64 


6 15*99 

16*27 


- a 5*39 

6*74 


- 24 1 7 *00 
17*29 


54 03 

53*81 55*92 


54*32 

52*93 53*58 


53*58 

53*35 53 ’47 




Jam, 

11 

n 

IB 

7an, 

11 


VV, B 


70 |3 58*17 
58*21 


* 1 ^ 29 5 rS 4 

55*72 


52 * 7 * 

53*93 53’32 


71 10 s*i 8 + 2 48 * 56 ^ 


0*09 O' 008 I 












(366) 


ASTEONOMIOAL LATITUDES, 


192, Mai — Co-latitude 71 " 12 ' + 


Stars Observed 



Positions 

Mean ot 
Zenith 


Distances 


during 

Observa* 

lion 


Mean 

of N.P. D’s 


Half of the Co-la 

Observed 

Difference of 
Zenith Distances 


Seconds of 
Co-latitude 


obser- Mei 
vation 



1206 & 1218 Gr. 80 


Jan. 11 
13 


71 35 44*91 
44*98 


- 22 51*41 53*5® 

5i*<>i 53*37 S3*- 


12G5 k 1272 Or. 80 


Jan. 11 
» 13 


Ji 26 43*17 - 13 51*88 51*29 

43*25 50*96 5»*29 5**79 **o 


1285 k 1289 Gr. 80 


»i >1 11 


Jan. 11 
1. 13 


71 22 27-13 - 9 31*69 55*44 

37*20 3307 54*13 54*79 


1209 k 1313 Gr. 80 


Jan. 11 
.1 13 


71 12 15*64 
«5*7a 


+ o 37*31 53 95 

37*55 53*27 S3*” >*o 


1350 k 1383 Gr. 80 


»i »i >1 


Jan. 11 

,1 18 


71 2 4*29 
4*39 


^ 10 S»*4.^ 55*72 

6 S*'85 Syi9 


56 0’3 


1402 & 1405 Or. 80 


Jan. 1 1 
1, 13 


71 28 52*91 

53*02 


51*84 

53*80 52*32 1*0 0*91 0*8281 


U16 k 144.9 Gr. 80 Jan. 11 


71 22 1*30 


53*42 53*42 0*7 0*19 I 0*0253 


1452 4c 1467 Gr. 80 


Jan. 11 

.1 18 


7* 34 47*56 
47*70 


21 54**5 


53*41 

iyn s.r3» 


1480 & 1490 Or. 80 


Jan. 11 
1. 13 


71 34 59*10 
59*24 


54-56 

53- *6 53-91 


•6 e-68 


1490 k 1493 Or. 80 


t» M ff 


Jan. 11 

.1 18 


71 31 34*59 
24*73 


8 30 *39 
31*28 


54*20 

53*45 53*83 0*6 o*6o 


1403 k 1499 Qr. 80 


If If 19 


Jan. 11 
.. 13 


7» 3' 36 84 

36-97 


18 41-41 
3* 


55-43 

53-5.1 54-48 


•6 i-»5 


1480 A 1499 Gr. 80 


*1 II 71 


Jan. 11 
1. 13 


7* 35 11*34 
11*48 


22 16*09 
8* 


5S’25 

53*40 54*33 


•6 x*io 


1504 k 1511 Gr. 80 


77 17 1) 


Jan. 11 
.1 13 


71 27 11*78 
”93 


- 14 19*13 

19*81 


S»-6S 

54-12 52-39 


1529 & 1538 Gr. 80 


If 77 77 


Jao. 11 
,, 13 


7« S S.VS3 
53-6; 


+ 6 6o-ii 

58-69 


53-64 

S*-36 53 - 0 ® 


1583 k 1536 Or. 80 


77 »7 77 


Jan* 11 
7. 13 


71 27 6*84 
6*98 


-* 14 12*95 
14*19 


53*89 

52*79 53*34 


1586 k 1541 Gr. 80 

•» >7 77 


Jan. 11 
,7 18 


71 28 23-69 
23-84 


- IS 28-77 
3®- 50 


54 - 9 * 

53-34 54- >3 ®-6 ®- 9 « 


1629 i 1641 Or. 80 

•» »» 17 


1554 k 1572 Gr. SO 

>» if II 


Jan. 11 
,7 18 


Jan. 11 
3. 13 


71 7 10*38 
10-63 


71 19 20*49 
20*66 


+ 5 44*28 



0*6 o’65 


0*7 0*41 



















ABSTEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(367) 


192. Mal^Co-latitude 71 " 12 ' + 


Serial No. 
of pair 




Positions 



Seconds of 






Mean of 
Zenith 
Distances 

of 


Half of the 

Co-latitude 

It 



Start Observed 

Date 

Telcscopo 

during 

Observa- 

tion 

Mean 

of N. r. D’i 

Observed 
Difference of 
Zenith Distances 

by each 
obeor- 

Mean 

Weight 

V 

?vv 







ration 







1890 

• / 


• / // 

/ // 






53 

1572 & 1585 Gr. 80 

Jan. 11 

6 42 

W,B 

7 ' 34 3-^3 

- it 9 07 

5*36 






1 

♦> »} if 

„ 13 


B,W 


10' 22 

S 3 ’58 

54-07 

i 

0*7 

0*84 

0*4939 



i 






2 P = 

43-6 

2 Pvi> = 

25*1142 


Summary. 

No. of pairs 53 

No, of observations 103 

Mean difference between observations taken Ej W and those taken W, E = — 0*' • 44 
Observed Co-latitude (weighted mean) 71® 12' 53" '23 + 

Correction for Height above Sea-level -1- 0"'02 

Final Co-latitude 71° 12' 63' -26 


Astronomical Latitude (A) 

• 

= 18 

/ 

47 

// 

6-75 

Oeodetic Latitude (G) 

= 18 

47 

16-97 

Deflection of plainb»line (A-*0) 

SB 

— 

10-22 


ir 

± 0-071 






Serial No. 
of pair 
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ASTEONOMICAL LATITTJDBS. 



Stars Observed 


PositioDB 

Mean of Telescope Mean 
Z«.uth p p., 

DiiUnoe. ob«rya. 


seoo 

Half of the Co-la 

Observed 

Difference of each 

Zenith Distances 


Seconds of 
Co-latitude 



42 4c 67 Gr. 80 


74 4c 98 Gr. 80 

it t> ft 


93 4b 120 Or. 80 

a It ft 


Dec. 16 17 j 6 W, E 71 1347 *.? 

„ 17 E,W 47 3" 


Deo. 16 II 57 E, W 714045 *8 

,, 17 W, H 45 35 


Deo. 16 II 38 W, B 71 *i 36 -i» 
„ 17 B, W 36- 19 


8 

*3-78 


*4-71 

18 

33-89 


33-18 

0 

34-88 


4 146 4 170 Gr. 80 Deo. 16 4 U W. E 7« *3 37-7» 

„ „ 17 B.W 37-78 


»> II II . II 


tt 17 


6 248 4c 204 Or. 80 Dec. 17 i a 6 W. B 7 * 4 © S 4 * 4 i 45i’3* 

7 264 4c 273 Gr. 80 Dec. 17 i a 7 K, W 714110-60 - 18 58 66 


8 275 Gr. 80 & 43 Dy. 76 Dec, 16 1 56 W 71 38 43*83 

II II II If I# 17 W, B 43*8 


9 325 4 c 340 Gr. 80 Dec. 15 3 41 W, B 71 33 35-66 

II 11 >» II 17 B7 W 35*68 


— 1 

34*90 

34*36 

+ 18 

11 ’64 
11*93 

- 18 

43*33 

- 18 

58*66 

- 16 

30 *«S 

19-97 



11-9 0-5 


10 13-37 13*3 

3-39 13-4 13*3 I-O 


10 406 & 412 Ore 80 Dec, 15 8 46 W,B 71 33 3018 

I. II II i> 17 B, W 3019 


- 10 16-84 I3V3 

17-45 13*7 13-0 l"0 


11 418 & 444 Gr. 80 Deo. 16 i 57 B, W 71 i 57-73 + 30 $3*04 lo-S 

f» i» II „ 17 W9B 57*73 33*74 **’5 


18 467 k 475 Qr. 80 Dec. 16 o 56 W, B [ 71 36 14-51 

» II II II 17 B» W 


Weight 















ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

193 . Mandvi — Co-latitude 71° 22' + 


( 369 ) 


*S <55 
£ “ 

Start Obierted . 

Date 

Mean of 
Ztiiiith 
Dietances 

Positions 

of 

Q'elescope 

tiuriMg 

Observe* 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Diffe« #*iu*e of 
Zenith Distances 

Seconds of 
Co-lutitude 

by eucli j 
obser* Mean 

vat ion ! 

( 


t 

P VV 



1892 

• / 


9 f if 

/ it 






Id 

69 J)j. 76 tc 669 Gr. 80 

Deo. 16 

6 21 

E, W 

7 » 4 30 SJ 

+ 17 42*:to 

12 8 






• > l> it 

„ 17 


W, E 

30 5 * 

4»'44 

11*9 

12-3 

0*7 

0*4 

0* 1 1 

14 

689 & 662 Gr. 80 

Dec. 15 

3 13 

W, E 

7 * >.3 > 8 ' 4 J 

+ 3 

1 1 0 






tl ti 11 

17 


E, W 

i8'4I 

5.r6o 

12*0 

*>s 

0*7 

0*4 

0*1 I 

16 

697 Ic 610 Or. 80 

Dec. 18 

ao 45 

W.E 

71 2 1605 

+ *9 SSSi 

11*6 

II -6 

0*5 

0'3 

0*05 

16 

610 t 626 Gr. 80 

Doo. 12 

20 47 

W, E 

71 4 21 03 

+ 17 4856 

10*5 






»» tT tl 

It 13 


E, W 

21 -90 

49*30 

1 1 ‘2 

io’8 

0*7 

1 * i 

0*85 

17 

638 Sc 664 Gr. 80 

Dec. 12 

3 i8 

E, W 

71 34 i8'92 

- 12 7*25 

11*7 

i 

11*7 

0-7 

0*2 

0*03 

18 

682 Or. 80 & 407 Or. 72 

Deo. 12 

5 9 

W,M 

71 s 3*28 

+ 17 10*28 

1 

1 

22*6 






»i It t« It 

„ 13 


E, W 

227 

10*31 

13-5 

* 2*5 

1 *0 

0*6 

0*36 

19 

703 & 712 Gr. 80 

Dee. 32 

0 38 

E, W 

71 4 < 7«9 

- «8 Sf 99 

12 2 






•1 tt t> 

,t 13 


W,E 

7*19 

55*25 


12*0 

I *0 

0*1 

0*01 

20 

727 & 754 Or. 80 

Deo. 12 


W,E 

71 18 46-41; 

+ 3 24*97 

11-4 



1 



tl It It 

1 

,1 13 

4 4 ^ 

E, W 

46 ’ 4'5 

25*5 i 

1 1 *6 

***5 

1 Cf 

0*4 

a* 16 

21 

792 Gr. 80 Sc 622 Or. 64 

Dec. 1 2 

4 S* 

W, E 

71 4 17*67 

+ »7 54-57 

1-2 2 



1 



It It tl >» 

„ 13 


E, VV 

17*67 

54*47 

12*1 

12*1 

I 'O 

0*2 

0*04 

22 

823 Or. 80 Sc 639 Gr. 64 

Dec. 12 

I 

3 b 

W, E 

7 * 39 3-51 

- ‘6 55*83 

12-7 






tl It It tt 

,, 18 


E, W 

8*p 

56*86 

n -7 

12*2 

1*0 

0*3 

0" 09 

23 ' 

846 & 87 T Or. 80 

Deo. 3 2 

3 *6 

E. W 

71 16 31 '04 

+ 5 4»**5 

12-2 


1 




11 t> It 

1. 13 


W, E 

3» 05 

4 * 63 

«*7 

12*4 

1 ’0 j 

0-5 

025 

24 

898 St 928 Gr. 80 

Dec. 12 

9 33 

W.E 

7 * * 53* >^3 

+ 20 18*43 

AI -6 






It tl tl 

t, 13 


E, W 

53*15 

17*72 

jo '9 

11*2 

1*0 

0*7 

0*49 

25 

946 A m Or. 80 

Deo. 12 

2 18 

E. W 

V *3 * 4*^1 

+ 8 57*60 

12*0 






II It II 

It 18 


W. E 

14 4a 

57*39 

11*8 

11*0 

1*0 

0*0 

0*00 

26 

977 & 995 Or. 80 

Deo. 12 

1 18 

W, E 

71 I 1*10 

+ 21 10-73 

II-8 

• 




► 

tt n « 

tt 13 


B, W 

1-2*2 

2 J ’59 

r2*7 

12*1 

1*0 

0*3 

0-09 

27 

1026 A 1087 Or. 80 

Dee. 12 

4 15 

E. W 

70 53 * 3*53 

4 * 23 47-29 

10*9 






It til If 

II 18 


W, B 

23*61 

4 «* 2 S 

m 

11*4 

0*7 

0*5 

0* 18 


Weight 
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AI^ONOMICAL LATITUDES. 

193. M'andvl — Co-latitude 71 ° 24 ' + 


-5 S. stori ObserTed 


Po«itionti Second* of 

of Half of tlio Co-latitude 

_ ^ Toleseope ' Mean Observed — 

Date Zenith^ during of N. P. D’l Difference of bv each 
Distancee obserra- Zenith Distance* 

tion Tation 


1037 Sc 1043 Gr. 80 Dec. 12 411 

»> »» *» »♦ 


71 * 3**^5 + *9 38*34 

31-68 irh 


1048 Ic 1053 Gr. 80 Dec. 12 4 17 

» 1 ) •• •> 


71 19 0-33 ■¥ 3 i>'37 

0*36 I 2'20 


1098 & 1189 Gr. 80 Doc. 12 an 

.. 13 


71 19 32*50 + a 39*62 12*1 

3**54 38*80 11*3 


1161 & 1178 Gr. 80 Doc. 12 10 28 

13 


71 aa 57*4^ ^ 45*^* **‘8 

57*50 46*58 *0*9 


1184 & 1197 Gr. 80 Deo. 12 5 3 a 

It >» >» ♦* ^8 


71 9 28*06 + la 42*51 10*6 

2811 43*5.1 ^>‘6 


1*0 0*8 


1206 & 1218 Gr. 80 Dec. 12 2 19 

18 


7* 35 e^**9 - ** 5‘>’.34 

3*35 50*65 


136 Or. 80 Dec. 16 o 1 

,t ,t M 17 


71 23 28*05 - 1 14*^1 

28*11 15*69 


220 Or. 80 


Dec. 17 o 3 


71 18 45*99 4 3 24*85 


785 Gr. 80 

•I >« 


Deo. 12 0 a 

.. 13 


71 30 26*90 4 I 43*4® 

26*91 46*53 


1470 Or. 80 

i» »» 


Doc. 14 05 

.. 16 


71 27 5*84 - 4 53*87 

6*07 53*42 12*6 


38 1265 k 1272 Gr. 80 

39 1282 k 1288 Gr. 80 


Deo. 16 6 41 

Dec. 16 9 49 


71 35 51-85 ~ 3 4®*3* ***S 


71 40 40*20 — 18 27*64 


758 k 764 Gn 72 

It >1 *1 

1349 k 1865 Gr. 80 

)i It t» 

1878 Gr. 80&801 Gr. 72 

It t> f) *t 


43 1402 k 1406 Gr. 80 

It It It 



Deo. 14 i 3 c 

t. 16 


Dec. 14 II) 
.. 16 


Deo. 14 4 i( 

.. 16 


Deo. 14 9 

.. 16 . 


71 37 53*23 - S 4**i® >>** 

52*38 41*49 *®‘9 


71 6 53*55 4 15 i 8*49 i**® 


*5 * 2*2 1*0 


71 21 59*85 4 O 12*92 12*8 

60*03 II*S» ***S ***> 


713733*05 - 5 ai*®S ® 

33*34 a**7* »**5 


44 I 1411 k 1434 Gr. 80 

t> 91 91 

46 I 1460 k 1468 Qr. 80 
I i> >t t) 


1480 k 1490 Qr. 80 



Dec. 14 o 

II 16 


Deo. 14 14 

It 16 


Dec. 14 I 12 a 


6 


w,® 

71 »s srro 

- 3 47**7 

®, w 

S 9 ’ 9 * 

47*31 

K, W 
W,B 

71 J3 I0*»4 
W 45 

-- 10 58*07 
57*49 

K, W 

71 93 *$ 4 > 

- I 13*10 


aj-<i4 

13*31 


12*6 1*0 


57‘49 U’O * 8 *^ 


*31 I 2 ’i 













ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS, 
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193. Mandvi— Co-latitude 71 ° 22 ' -f 
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i’osil.ions 
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Half of llie 

Codutitiide 

II 



w 

n P- 

Start Observed 



'I'l'l* ‘It'lfpO 


Hcnn 

OhM‘r\ cd 






(4 



Dlflt.lLllffA ! 

dwi nipj 

of N 1* D’s 1 

DdT 

1 (’ 

IU‘i» of ] 



'Sd 



V O 
'/I 





! 

( )l)serv»i- 

ilOll 


i 

/cnitit lMi.tanccs , 

oh'iei . 

Mean 









1 






t 

1 ation 







1893 

0 

f 1 

1 

i 

1 

• 

! 

/ // 



if ' 

! 

1 

1 

V 

1 



47 

1400 k 1493 Gr. 80 

Dec. 

14 

l 2 

*9 

\V, R 

7» 

19 49*42 


2 

22*47 i 

II 9 1 






11 11 

>f 

16 



D, W 


49*65 



21*98 

11*6 

11*7 

0*7 

O' 2 

0*03 

48 

1504 k 1511 Gr. 80 

Doc. 

14 

6 

i 8 

R, \V 

7* 

25 .^V94 

_ 

3 

11 0^ 

12*0 






1 . 

If 

16 



W, E 


34*19 



22 47 

II 7 

..8 

1 ‘0 

0 * t 

0*01 

49 

1624 & 1633 Or. 80 

Dec. 

14 

3 

32 

W, R 

7* 

2 47*»* 

+ 

*9 

24 * 20 

u\Z 






)l *1 I* 


IG 



K, W ' 

; 1 


47 3f> 



24 08 

II 4 

** *3 

0*7 

0*6 

0*25 

50 

j 1533 & 1536 Gr. 80 

Dec. 

14 

3 

9 

1 

E, W I 

7. 

25 25 * 0 ; 

— 

3 

ir44 

11*6 



1 



1 M t» If 

1 


16 



1 W, £ 

i 


25 .D 



13 03 

j ‘2*3 

I 

! * * * 9 

1 

0*7 

1 0*0 

0 00 

51 

i 

j 1536 k 1541 Gr. 80 

Deo. 

14 


lO 

W, E 

! 7* 

26 40 - 6 ^ 

1 

4 

29 26 

1 

1 11*4 

1 


j 

1 


j ». .. » 


16 



E, VV 

i 

1 

1 

40 91 



28 44 

1 

12*5 

1 11*9 

I 0*7 

! 0 0 

! 

1 0 00 

1 

52 

' 1554 4c 1572 Gr. 80 

Doc. 

11 < 

6 

S6 

W, R 

1 

1 

i 7« 

17 3241 

i 

4 

."^9*44 

11*8 



1 

i 


1 n >* j» 

1 

- 

16 



K, W 

1 

32*68 

j + 


39 61 

^2 3 

12 0 

I 0 

1 

1 O'OI 

I 

53 

i 1681 & 1593 Gr. 80 

Dec. 

14 

1 1 

.14 

E. W 

7< 

6 30*48 

f 

15 

41*42 

1 **‘9 

1 

1 




1 

1 If .. f. 

1 

1 

f> 

16 



W,E 


77 



41 *40 

12 2 

, 12*0 

i 

i * "" 

1 

0 1 

0*01 


1 












1 2P 

- 4f»*4 

2Prt7 15*98 


Summary. 

No. of pairs 53 

No. of observations 99 

Mean difference between observations taken E, W and those taken W, E =s -f 0"*06 
Observed Co-latitude (weighted mean) 71^22' ir'*93 ± 

Correction for Height above Sea-level -f 0''*13 

Final Oo-latitude 71° 22' 12' 06 


Attronomicai Latitude (A) 

= 18 37 

¥ ¥ 

4.7 ± 0 055 

Geodetic Latitude (G) 

= 18 37 

61 11 

Deflection of plumbdine (A~G) 

S3 . — 

8- 17 
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ASTBONOMIOAL LATITUDES. 


194. MooMwn^Co-latitude 59° 49 ' + 

Latitude ... 30” 11' Inttrument — Zenith Sector No. 1 used aa Zenith Telescope 

in. 

Longitude ... 71 29 Mean Height of Barometer 29'48 


Height ... 420 feet Mean Temperature 61°0 

Captain S. O. Burrard, R.E. 












ABSTBACTS AND 8DMMAEIES OF OBSERVATIONS AND RESULTS, 
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194. Mooltan — Co-latitude 59° 49' + 








Positions 


mmmmm 



Seconds of 
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Half of Hie 

Co-lutitiide 
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Stars Obserrad 


Zenitli 

Distances 

Telescope 

Mean 


Observed 





V V V 

I'S 

CO 



during 

Observa- 

tion 

of ^.P D’s 

DiffiTence of 
Zofiitli Distances 

by each 
obser- 

Mean 

"UD 













viition 







1804 


, 


0 / // 




If 

// 




16 

1571 & 1680 Or. 80 

Mar. 

9 

6 

26 

W, E 

60 8 14*67 


19 

12*20 

2 47 






It 11 ft 

II 

10 



E, W 

*4 57 


11*29 

3 28 

*•87 

0*7 

0*96 

0*6451 

17 

1046 k 1665 Gr. 60 

Mar. 

9 

5 

£2 

E. W 

60 6 j 8 • 2 2 


*7 

13 36 

4 86 






>1 !» II 

II 

10 



W, E 

1811 



>4*46 

3*65 

4*25 

0*7 

0*42 

0*1235 

18 

1646 k 1666 Gr. 80 

Mar. 

9 

5 

SS 

E. W 

60 8 50 08 


*9 

46 * 93 

3 *5 






11 II 11 

tl 

10 



W, E 

49 97 



4659 

3\^8 

3*26 

0*7 

o ’57 

0*2274 

19 

1665 k 1686 Or. 80 

Mar. 

9 

5 

S8 

W, E 

60 012*24 


1 1 

8*2 1 

4*03 






»> i» »> 


10 



E, W 

12*13 



8* 14 

3*99 

4 01 

0*7 

0* 18 

0*0227 

20 

1666 Jc 1686 Or. 80 

Mar. 

9 

6 

, 

W, E 

60 3 44 * 1 1 

_ 

*3 

41 78 

2*33 






tl II II 


10 



E, W 

1^4*00 


40*26 

3*74 

3 os 

0*7 

o'8o 

0*4480 

21 

1689 Sc 1700 Gr. 80 

Mar. 

9 

* 40 

»7 

E, W 

60 1 7*89 

- 

i 2 

3*»6 

4*03 

4*03 

0*7 

0*20 

0*0280 

22 

1713 Sc 1717 Gr. 80 

Mar. 

9 

2 

*3 

W, E 

59 41 S<* . 1 ° 

•f 

7 

784 

4**4 






It II f> 

** 

10 



E, W 

S6i8 



8 43 

4*0l 

4*37 

0*7 

0 54 

0 * 204 1 

23 

1717 k 1720 Gr. 80 

Mar. 

9 

2 

5 

E, W 

59 50 11 86 


1 

8*08 

3 78 






It It It 

11 

10 



W, E 

>' 75 



(>•64 

5 n 

4 44 

0*7 

o'cr 

0*2605 

24 

1014 Sc 1026 Gr. 80 

Mar. 

12 

6 

58 

W, E 

59 45 36 1.1 

+ 

3 

^ 7*44 

3*57 

3*57 

0*5 

O' 26 

0 0.138 

25 

1014 Sc 1043 Or. 80 

Mar. 

12 

7 

2 

W, E 

59 49 454 ^ 1 

- 

0 

42*02 

ytsO 

3*40 

0*7 

0*43 

0-1194 

26 

loss Sc 1000 Qr. 80 

Mar, 

11 

i6 

7 

W, E 

59 39 5 * 5 * 

•f 

9 

i;0’i8 

4 * 7 <? 

4*85 





II ft »t 

II 
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27 
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11 

48 

0 
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5 

; 

4*04 
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3527 



29*99 

5 =8 
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ft 
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E, W 
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49 98 

3*11 
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1 
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0*23 

0 0372 

80 

1153 Sc 1156 Gr. 80 
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11 


29 

E, W 

59 55 30*67 


6 

28 62 

2-05 

3 '06 





tl It it 

tl 

12 

W, E 

30*54 



26 56 

4*08 

0*7 

0*77 

0*4150 

81 

1163 Sc 1167 Or. 80 

Mar. 

11 

»9 

29 

E. W 

59 55 .13*86 



6 

3**3l 

2*53 



* 0*73 



II tl II 

It 

12 

W,K 

3.r«3 



30 *5 

3*68 

3*10 

0 7 

0 * 37.10 

82 

1261 4 c 1260 Gr. 80 

Mar. 

13 

6 

55 

E, W 

59 56 35 *6.1 

- 

7 

3 »* 5 ' 

3*13 

3*12 

0*7 

0*71 

0*3529 

83 

1371 & 1284 Gr. 80 

Mar. 

18 

9 

0 

W.E 

59 59 44 85 

- 

10 

41*46 

3*39 

3*39 

0'5 

0'44 

0*0968 

84 

1371 tc 1298 Gr. 80 

Mar, 

18 

9 

3 

W, E 

5956 0*26 

- 

6 

.57 59 

2*67 

2*67 

0*5 

i* 16 

0*6728 

85 

1271 & 1299 Gr. 80 

Mar. 

Id 

t 

3 

W,K 

59 55 58 

- 

6 

55‘95 

2*73 

2*73 

0 5 

I • lO 

O’ 6050 
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ASTRONOMICAL LATITUDES, 


194. MooWanr-Co-latitude 59“ 49' + 
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o 
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/ 

•f 






36 

1284 ^ 1287 Gr. 80 

Mar. 

U 

I 

SO 

K, W 

59 49 54*5.1 


0 

5**22 

.V.;* 






»* >» »i 


U 



W, E 

54*47 



SO ‘94 

3*53 

3*42 

0*7 

0*41 

01177 

. 37 

128* <t 1289 Gr. 80 

Mar. 

18 

I 

S 6 

E, W 

59 S.? s8''9 


0 

52*84 

5*35 






»» M M 

•» 

14 



W. E 

s8'4 



S4>*‘ 

.V.=?3 

4*34 

0*7 

05 * 

0*1821 

38 

1287 & 1298 Gr. 80 

Mitr. 

13 

1 

54 

W, E 

59 46 9*95 


2 

52 *66 

2 * 6 i 

a’ 6 i 

0*5 

1*22 

0*7443 

39 

1287 i 1299 Or. 80 

Mar. 

13 

I 

54 

W. E 

59 46 8-36 


2 

54*.SO 

2*66 

2*66 

0*5 

117 

0*6845 

40 

1289 & 1298 Or. 80 

Mar. 

13 

2 

0 

W, B 

59 Sa 13*61 


3 

897 

4*64 

464 

0*5 

o*8i 

0*3281 

41 

1289 k 1299 Gr. 80 

Afar. 

13 

2 

0 

W,E 

* 

59 52 12 02 

- 

3 

7 '33 

4*69 

4-69 

0*5 

0*86 

0*3698 

42 

1328 k 1343 Gr. 80 

Mar. 

13 

3 

20 

% W 

SO 38 2470 

+ 

10 

3^' SO 

3*20 

3*20 

0*7 

0*63 

0*2778 

43 

1388 k 1101 Or. 80 

Mar. 

13 

33 

46 

\V, E 

59 55 7'6o 


6 

.V52 

4 08 






IJ n n 

- 

U 



E, W 

7*54 



3*89 

365 

3*86 

1*0 

003 

0*0009 

44 

1108 k 1413 Gr. 80 

Mar. 

13 

*3 

4 1 

1 

E, W 

59 32 12 84 

+ 

16 

5* ’43 

4*27 

4*27 •: 

0*7 

0*44 

0-I3SS 

45 

1418 k 1477 Gr. 80 

Mar. 

13 

*3 

9 

W, E 

60 312*71 

- 

14 

9*82 

2 * 89 

2*89 

0*7 

0*94 

0*6185 

46 

1604 & 1810 Gr. 80 

Mar. 

1 

13 


39 

E, W 

60 4 38*34 

- 

«S 

35*3* 

3*03 

.ro3 

0*7 

o*8o 

0*4480 

47 

1517 & 1638 Gr. 80 

Mar. 

13 

24 

29 

W, E 

60 0 41 *86 

- 

1 1 

38*38 

3-48 

3*48 

0*7 

0*35 

00858 













2 P « 32 a 

3Pt»« 

' 14 '9208 


Summary. 

No. of pairs 47 

No. of observations 75 

Mean difference between observations taken E,W and those taken W, E ss — 0'’’04 
Observed Co-latitude (weighted mean) 59° 49' ± O^’OCT 

Correction for Height above Sea-level 4- 0**02 

Final Oo-latitude 69‘’49'3''-86 

O t tf 

Astronomical Latitude (A) ss 30 10 66* 15 ± 0*067 

Geodetic Latitude (Q) as 30 10 68*70 

Deflection of plumb-line (A~G) ■e — 3*66 




ABSTEACTS AND SUMMARIES OP OBSERVATIONS AND EESULTS. (365) 


195. 

Moulmein- 

—Co-latitude 73 ” 29 ' + 

Latitude 

. 1G° 30' 

Iristru7ne7it — Zenith Telescope 

Longitude 

. 97 40 

in< 

Mean Height of Barometer 29*98 

Height 

. 90 feet 

Mean Temperature 75*^ *0 


Observer — Captain II. M. Covvic, R.E. 
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A8TEONOMIOAL LATITUDES, 


195. Moulmein— 73 ® 29 ' + 
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Summary. 


No. of pairs 27 

No. of observations 52 


Mean difference between observations taken E, W and those taken W, E = — 0" ' 04 
Observed Co-latitude (weighted mean) 73® 29' 57" *08 ± 0"* 113 
Correction for. Height above Sea-leyel 0"*00 

Final Oo-latitude 73“ 29' 67*' 08 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A~G} 


O / M # 

16 80 2^97 ±0118 

16 29 54'62 

y 'a’Ss . 



ABSTBA.CTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(367) 


196. Nagarkhana— Co-/a^/<M<ye 6f 3/ + 

Latitude ... 22° 23' JnslrurndJit—'LciMi Telescope 

Longitude . . 91 51 Mean Height of Haroineter 29' 75 

Height ... 290 feet Mean Temperature 01°' I 

Observer — Captain H. M. Cnwie, 11. E. 
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ASTKONOailCAL LATITUDES. 


196. Nagarkhana — tf 37 ' + 
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Summary. 


No. of pairs 24 

No. of observations 41 

Mean difference between observations taken E, W and those taken W, E = — O*"’!! 
Observed Co-latitude (weighted mean) 67° 37' 2" '91 + 0"'059 

Correction for Height above Sea-level + O^'O! 

Final Oo-latitude 67°3r2"-92 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— G) 


0 ^ 

= 22 22 67 08 ± 0 059 
= 22 32 66-38 
+ 0-70 
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AB8TBACTS AND SUMMARIES OF OBSERVAllONS AND BB3ULT8. 


(869) 


197. Naharmau — Co-latitude 66° 29 ' + 

Latitude 23'’ 30' Instrument — Zenith Telescope 

in. 

Longitude 78 52 Mean Height of Barometer 28*28 

Height ... 1940 feet Mean Temperature 68°*0 

Observer-^lAmt. H. M. Cowie^ K.E. 


= •3 

3 ^ 

5 o 

0 


Stare Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

duting 

Observa- 

tion 





1903 




1 

217 k 224 Nowoomb 

Feb. 

16 

n 

47 

E. W 


)* 

II 

It 

It 

17 

W, E 

2 

224 

<Sb 230 Newcomb 

Feb. 

16 

J3 

42 

W, E 


»» 

>t 

>t 

,, 

17 


E, W 


H 

tt 

It 

tt 

18 



W, K 





It 

19 



B, W 


*’ 


It 


20 



W, K 

3 

245 ^ 26l Newcomb 

Feb. 

16 

37 

>9 

E, W 


»» 

ti 

t> 

It 

17 

W, E 



It 


It 

18 



E, W 



„ 

t» 

It 

19 



W, B 




- 

It 

20 



E, W 

4 

263 Newc. & 677 Or. 80 

Feb. 

16 

2 

31 

W, E 


M 

It 

It tt 


17 



K. W 


M 

It 

11 It 

91 

18 



W, E 


It 

It 

tt It 

11 

19 



K, W 


»* 

tt 

>1 tt 

>1 

20 



W, E 


It 

It 

tt ti 


21 



E, W 

5 

732 k 735 

Gr. 80 

Feb. 

16 

30 

10 

E, W 



It 

,, 


17 


W, K 


„ 

It 

It 

It 

18 



E, W 


It 

M 

,, 

tt 

19 



W, K 


It 

It 

It 

,, 

20 



E, W 


It 

tt 

ti 

It 

21 



W, B 

6 

811 

k 316 Newcomb 

Fob. 

15 

I 

44 

W, B 


It 


>1 

tt 

16 


E, W 


It 

It 

tt 

It 

17 



E» W 


It 

It 

„ 

It 

19 



E, W 


It 

It 

ti 

It 

20 



W, E 

7 

329 

k 841 Newcomb 

Feb. 

18 

32 

5 

E, W 


It 

ti 

i» 

tt 

19 



W, E 


It 

It 

tt 

It 

20 



B. W 

8 

364 k 869 Noweomb 

Feb. 

15 

36 

13 

W, E 


It 

tt 

>1 

tt 

16 


B, W 


It 

I* 

It 

It 

17 



W, E 


It 

II 

It 

II 

18 



B, W 


It 

It 

It 

It 

19 



W,E 


II 

tt 

It 

It 

20 



B, W 




Seconds of 





Half <>r tlifl 

Codfttitinie 




Mean 

Observed 






of N. P D’s 

Diflt*! fttce tif 




t) 

P r e 


Zenith J)i8tance8 

h\ f>acn 
obser- 

Mean 

it 

L*. 





vnllon 





0 t // 

' H 

// 





66 7 33*74 

+ 22 23*13 

46-87 





■».t 78 

23-09 

46-87 

46-87 

0*7 

0 oH 

0*0045 

66 12 53*32 

*^‘ 53*95 

47*27 





S 3 3b 

53*33 

46 58 





53*40 

53*15 

46-77 



1 

53‘44 

. 53 * 5 * 

46 95 



; 

53*48 

53*33 

46*70 

46*84 

0*9 

0 05 

0 * 0023 

66 28 49*88 

+ 0 56*84 

46-72 





49*90 

56-88 

46*78 





49*92 

5^*56 

46 * 4S 





49*95 

56*8.5 

46*80 





49-98 

56 .t 4 

46*32 

46*65 

*•4 

0*14 

0*0274 

66 7 3*30 

-t- 45 -'.I 

47-4.1 






44 *.^9 

4 (. 02 





2 37 

44 * >7 

46 54 





2*40 

44 59 

46*99 





2*44 

44 13 

46*56 





2*48 

44*62 

47*10 

46 92 

* .t 

o* 13 

0*0254 

66 52 48 *.50 

— 23 i-8o 

46*70 





48 * 5 » 

0 70 

47 ' 8 i 





48*53 

1*58 

46 95 





48*54 

0*90 

47 64 





48*55 

2*02 

46 53 





48*57 

* 93 

47*54 

47 '20 

* ’ 5 

0*41 

0*2513 

66 49 3**53 

- 19 44*51 

47*02 





3**54 

44*77 

46*77 





*55 

44*33 

47*33 





3**57 

44 * 7.1 

46*84 





3**58 

44*7 

47 * 4 * 

47*10 

*4 

0*31 

o **.145 

66 10 23*22 

+ 19 34*16 

47*38 





23*23 

2 .V 39 

46*62 





33*21 

23*37 

46*60 

46-81 

1 2 

002 

0 0005 

66 26 16*58 

4 3 31*03 

47-61 





* 6*57 

.30 ‘67 

47 'I 4 





*<>*55 

30*67 

47 '« 





*655 

30*40 i 

46-95 





16 54 

30 ’ 5 <> 

47-10 





*<>•53 

30*75 

47-28 

47- >3 

1 *0 

0*44 

0 1936 



( 870 ) 


ASTEONOMICAL LATITUDES, 


Haharmau— Co-latitude 66 ® 29 ' + 


Start Obfor?ed 


Uitiances 


Mean 

of N. P. D'i 


Hnlf of the Co-la 
ObterTod 

I Zenith Dittancet 


Seconds of 
Co-latitude 



9 374 & 382 Newcomb 


10 388 & 891 Newcomb 


Feb. 15 
16 

.. 17 

„ 18 
♦ I 1^ 

.. 20 


Feb. 15 
« 1C 


1048 Or. 80 & 405 Newc. 


Feb. 15 
1C 


12 1048 Gr. 80 & 412 Newc. 


Fob, 15 
16 


13 1287 k 1811 Gr. 80 


Feb. 16 
.. 16 


1311 Or. 80 4 496 Newc. 


515 k 521 Newcomb 


Feb. 16 
16 


Feb. 16 
16 


629 4 548 Newcomb 


Feb. 15 

M 16 


556 4 568 Newooiob 


Feb. 16 

M 16 


66 44 50*69 

- 15 4*32 

46 -.17 

50*68 

3*59 

47 09 

50*67 

4'43 

48 *4 

50*66 

3*30 

47 ’36 

SO'65 

4-21 

46 44 

50*65 

4*13 

46'S» 

66 34 

- 4 45-00 

47'*7 

3i**5 

45 ‘43 

46'8s 

33 24 

45*66 

4658 

32*22 

45 ‘05 

47''7 

32*21 

44 * 7 * 

47 '.so 

‘32 -20 

44*89 

47 - 3 ' 

66 30 50 76 

- 1 3*91 

46 -85 

50 ’74 

2-09 

47 ' 7 S 

50-72 

3’«4 

46-88 

50-70 

2 ‘60 

48* 10 

50-68 

3-67 

47 ot 

50-66 

3’73 

46-93 

66 29 59‘6 i 

— 0 12*68 

46 *93 

59*59 

12*05 

47*54 

59 ’57 

1 3 • 08 

46*49 

59*55 

12*49 

47*06 

59*53 

12 '60 

46-93 

S 9 ’ 5 * 

12*49 

47*02 

66 53 46*50 

— 23 61 *00 

45 ' 50 

46-46 

SOM* 

47-00 

46*43 

59 38 

47 05 

46*39 

60 • 70 

45 '69 

46*35 

60-47 

45 88 

46*3* 

60*25 

46*06 

66 55 30*54 

- 25 44**8 

j 

46*26 

30*50 

44*53 

45*97 

30 46 

44‘«3 

46*33 

3043 

45 ‘05 

45*38 

30*39 

44 * 'C 

46-21 

30*34 

44*65 

1 

45-69 

66 14 33 ‘37 

1 

+ 15 13*88 

47- *5 

33*32 

13 92 

47 -*4 

. 33 ’27 

i 4’55 

47 -Sj 

. 33 ‘24 

13*92 

47 ' i 6 

33‘>9 

23*27 

46-46 

33*14 

14-20 

47-34 

66 5 12*32 

*4 34*58 

46-90 

I2'27 

34 * 9 » 

47-18 

12‘|8 

3509 

4707 

12*13 

34 * 5 * 

46-64 

I2*08 

.35*06 

47-14 

12-03 

34*53 

46-36 

66 II 27*47 

18 19*79 

47 •»6 











Serml No. 
of ptdt 


ABSTBACTS AND SDMMABIES OF OBSEBYATIONS AND BESULTS. 


(371> 


Stan d^nerred 


197. Naharmau— 66“ 29' + 


Positions 

DU. zt^riS' 

tion 


Mean 

of K. P. D’s 


Half of the 
Observed 
Difference of 
Zenith Distances 


Seconds of 
Co‘ltttitude 

by eacli 
obser* Mea 
valion 


556 k 565 Nswcomb 


587 & 588 Newcomb 


585 k 605 Newcomb 


607 k 619 Newcomb 


Peb. 15 

17 


677 k 584 Newcomb Feb. 15 


Feb 15 20 27 

„ 16 


Feb. 15 
.. 16 


Feb. 15 13 15 

16 


66 13 51 s<) 
S >‘49 


66 22 3*36 

3 32 


66 49 59 6i 
^9 57 
59 5.1 
59 50 
59 46 

5941 

66 44 16*46 
16*42 
i 6*37 

> 6-34 

16*30 

16*25 

66 H07 

ii()3 


- M 30-31 
*9 89 


46*61 
46*9^ I 
4^*19 ! 
4 b 9 5 ] 

46*49 I 
46* 44 I 


4615 I 

4 b 53 

46 07 
46*71 
46 70 
46 09 


0*41 0*2512 


23 * 7 ^ I 4 b 5 * 

»3‘b5 I 46 40 


0*28 1 o 1176 
2Fet? « 3* (214 


Summary. 

No. of pairs 22 

No. of observations 121 

Mean difference between observations taken E, W and those taken W, E = — O'- 25 
Observed Co-latitude (weighted mean) 66-° 2y 46" -79 + 0"’'049 

Correction for Height above Sea-level + 0"'07 

Final Co-latitude 66° 29' 46"- 86 

o ! tt it 

= 2a 30 1314 t 0'049 

s 23 30 18 15 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflectioii of pliamb>liixe (A— G) 


5-01 



Serial No, 
of star 


( 872 ) 


ASTRONOMICAL LATITUDES 



Star Observed 


807 Or. 72 


812 Or. 72 


838 Or. 72 


837 Gr. 72 


SCO Gr. 72 


Positions ' 

Po.i!ion I of ; ob.er^od 

of ilalescope: 5j<.nill. 

Az.o,..lo.i| aurn.K : UmUnce 

1 sluci Obsorvii- 


I Mar. 13 
: o 17 


Mar. 1 5 

» 10 

u 17 

M 19 


Mar. 13 
o 17 


Mar. 16 N 


Mar. 16 N 


Seconds of Codiititude 


by Mean by 

oacli 

obsCTVft. 

Star Stor 



7 29 54*7 80 28 20 2 .u'5 

549 39*2 34*3 


' .^9 47‘4 7> *8 47‘0 .^4*4 

467 47*0 33*7 

47*7 46*9 34*6 


7 25 50*2 65 32 45** 35'3 


3 47 .35*» 69 *0 59*5 34*7 



46-8 34-8 34*4 


44*9 34*6 35*0 


59*3 34*8 34*8 


3 22 27*6 69 36 7 'i 34'7 34*7 


344 o‘9 o'8i 


0*2 0*04 


0*4 o‘i6 


0*2 0*04 


0*1 O'OJ 


855 Gr. 72 


Mar. 15 


17 8 


4 50 3 .V 2 68 8 06 33'8 


0*5 33 9 33*9 


o’7 0*49 


878 Gr. 72 


Mar. 1 C N 

M 19 S 


W, K 4 58 33*3 77 57 7*» 33*9 

E, W 33*1 7** 34*0 


34*0 0*5 0-25 


878 Gr. 72 


Mar. 15 


17 8 


4 44 *8*5 77 4* 5**6 34* 

i8-6 52*6 34*0 


34*1 0*6 0*36 


888 Or. 72 


Mar. 16 N 


EfW 5 54 39*5 78 53 »3'4 33*9 

W, K 40*4 *3*3 3**9 


33-4 01 


894 Gr. 72 


Mar. 16 N 

» 17 S 


I 18 247 71 30 9*4 .^4’* 


9*3 33*9 .M-o 


0*6 0*36 


895 Gr. 72 


Mar. 16 


19 S 


■W, K 4 4* ^ 68 15 .19*7 33*3 


39*5 35** 34** 


0*4 016 


901 Or. 72 


Mar. 15 | 
.. 16 
n 17 
.. 19 


E, W 19 * 6 71 49 3**9 35*5 

E. VV 1*6 3**9 .14 5 

W, E 2*3 3**8 35* » 


3**7 35** 35** 


0*5 0**5 


918 Gr. 72 


I Mar. 15 
17 


W.E 6 *5 57*3 66 3 * 38*0 35*3 


37*8 34*7 35*0 


0*4 o’t6 


919 Gr. 72 Mar. 16 W, E 5 14 4*6 78 i* 38 ** 33*6 

« »» „ 19 8 E, W 4*7 38*1 33*4 


33*5 o‘o, ^'00 


ISTo^ — llie hatometor wasread durfagwotk Eoar, tha tt^eimom«t«r 8ite6ti ^ oiAO]^ 

wue for the pre^sntd aad temperattute wM dMVOtd foQlr oftok ilaaTf 




ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
798. Nialamari — Co-latitude 7 a® 58 ' 


( 373 ) 


^ a 

•P IM 

5 0 

CO 

Star ObiBrrod 

Date 

Position 

of 

Azimuthal 

stud 

Positions 

of 

Telescope 

dunnjf 

Observa- 

tion 

Observed 

Zenith 

Dietauco 

N.P.D. 

Seconds of Oo-Iatitude 

V 

« 0 

by 

each 

observa- 

tion 

Mean by 

North 

Star 

South 

Star 



1889 



• 

/ 

ft 









15 

323 Gr. 72 

Mar. 

J5 

N 

E, W 

0 

5 


73 

3 

S7'9 

32 7 






1* »» 

It 

16 

II 

E, W 



*5‘4 



57*9 

32 5 






»» »• 

II 

17 

a 




24 9 



57*8 

.12*9 






>» t» 

It 

19 

It 

VV, K 



*4*4 



57 7 

33*3 

... 

3**9 

0*6 

0*36 


930 Or. 73 

Mar. 

15 

N 

W, E 

6 

37 

4*'8 

79 

35 

16*7 

.".1*9 






ft l» 

It 

lb 

It 

W, E 



4.1 4 



16 7 

3.1 *.1 






1 » |> 

It 

17 

a 

K, W 



4.r6 



16' 7 

33 • * 






2 t l> 

II 

19 

it 




A3 0 



16 6 

3.1*5 

* 

33*5 

0*0 

000 


939 Or. 72 

Mar, 

15 

N 

E, W 

7 

*5 

3r3 

65 

42 

57’5 

.15*0 






>t l» 

It 

16 

It 

E, W 



36 8 



57*4 

34*2 






*t ft 

II 

17 

a 




.18 *0 



57‘.1 

.1^*3 






»* l» 

II 

19 

It 

W, E 



37* 



57* 

34*2 

34*7 


0 * t 

0*01 


944 ar. 72 

Mar. 

16 

N 

W”, E 

9 

30 

i 6'5 

63 

28 

17*2 

33*7 






n 19 

It 

19 

a 

E, W 



»7-4 



16 9 

34 3 

34*0 


0 6 

O ’ 36 


948 Gr. 72 

Mar. 

15 

N 

W, B 

4 

3 

6 * 1 

77 

, 

. 10*0 

32*9 






ft H 

II 

17 

a 

E, W 



S '8 



3‘^9 

.13-1 

... 

.13*0 

0*5 

0 25 

20 

960 Or. 73 

Mar. 

10 

N 

E, W 

8 

26 

57*6 

81 

25 

30 7 

33* * 






1 * ft 

II 

10 

3 

W, E 



57*9 



30 0 

32*7 

... 

32*9 

06 

0*36 

21 

9S3 Or. 73 

Mar. 

15 

N 

E, W 

5 

*7 

33-8 

67 

31 

0*7 

34*5 






*1 »» 

! 

II 

17 

S 

W,E 



34* * 



o-i 

34*7 

34*6 

... 

0*0 

O ’ 00 

22 

955 Gr. 72 

Mar. 

16 

N 

W, E 

0 

16 

42*5 

72 

4* 

5**4 

33*9 






»i *1 

It 

20 

S 

E, W 



43 0 



51*3 

34*2 

34*1 

... 

®*5 

0 15 

23 

958 Gr. 72 

Mar. 

16 

N 

W, E 

4 

30 

57-8 

77 

29 

31*4 

.13*6 






tt tp 

It 

17 

3 

E, W 



57*8 



3**3 

33*5 

• 

33*6 

O' I 

0 01 

24 

967 Or. 78 

Mar. 

16 

N 


I 

16 


7* 

4* 

32*3 

33*6 






II II 

It 

20 

3 

W, E 



2*6 



32*0 

34*6 

34*1 


0*5 

0*25 

26 

970 Gr. 72 

Mar. 

15 


E, W 

1 

44 

.18 • 3 

75 

43 

11*6 

33*3 






II II 

II 

17 





37*8 



ii*S 

33*7 

•• 

.13*5 

0*0 

0*00 

26 

980 Gr. 72 

Mar. 

15 



1 

29 

25 6 

74 

27 

. 58*9 

.13*3 






It It 

It 

16 : 


W, E 



25-8 



58 8 

33*0 






It It 

It 

17 

3 

K. W 



26*3 



58*8 

32*5 






It It 

If 

10 

II 

E. W 



25*5 



,s8-7 

33*2 






It It 

II 

20 


E, W. 



*5*7 



58-6 

32*9 

1 





It It 

If 

21 


W, E 



25*0 



58-6 

33*6 

... 

33*1 

0*4 

0 ’i 6 

27 

989 Gr. 79 

Mar. 

16 


E,W 

2 

6 

54*2 

75 

5 

28*3 

34*1 






It w 

It 

19 

s 

W, R 



53*« 



28*3 

35*0 






It It ^ 

It 

21 

■■ 

E, W 



53*6 



28-1 

34*5 

... 

34*5 

I 'O 

1 *00 

2S 

996 Gr. 79 

Mar. 

15 


B. W 

2 

19 

8*1 

75 

17 

4I-I 

.13*0 






It If 

ft 


s 

W, M 



85 1 



41*0 

32*3 


32*8 

0-7 

0*49 

29 

997 Gr. 72 

Mar. 

16 

N 

W,B 

7 

8 

5.1*6 

80 

7 

a 7'2 

.13*6 






It It 

It 

12 

S 

B, W 



53 * 



272 

.14*1 






It ft 

ft 

PTil 

11 

E.W 



5.r.i 



*7*1 

3.1*8 

j 





tf 11 

ft 

21 

N 

W,E 



52*6 



a;-! j 

34*5 


.14*0 

1 

1 

<2*5 

0 - 2 S 















(374) 


ASTRONOMICAL LATITITDBS. 


198 . Nialamarl— Co-/af/Yi/cte 72 * 58 ' + 


*25 
^ « 

•E*g 
ft, 0 

CO 

8 tar Obierred 

Pate 

Position 

of 

AzitnuMml 

stud 

Positions 

of 

Telescope 

diirii)|» 

Obsarvtt- 

tlOll 

Obierred 

Zenitit 

Pittance 

N.P.D. 

Seconds of Co latitude 



e»cl. 

observa- 

tion 

Mean bj 

V 

North 

Slur 

South 

Star 




1889 



0 

$ 

H 

0 

$ 

0 

0 

0 




dO 

1012 

Or. 72 

Mar. 

16 

N 

J!, W 

6 

44 

.19*4 

66 

*3 

5.v6 

3.5*0 






ft 

If 

II 

19 

S 

W, K 


40- 1 


55*3 

35'4 






>» 

• 1 

II 

20 

II 

W, K 



39 8 



S5'a 

35*0 







II 

II 

2i 

N 

K, W 



40*9 



S5‘i 

36*0 

35*4 

... 

0*8 

0*64 

at 

lOU Or. 73 

Mar. 

15 

N 

W, E 

2 

14 

41*7 

75 

*3 

*.5*3 

33*6 






»» 

tl 

II 

17 

8 

1 £, W 



41 5 



15*2 

33*7 

... 

.33*7 

0*3 

0*04 

as 

1015 

Or. 73 

Mar. 

16 

N 

W, E 

S 

5.1 

j? 6 ’o 

78 

5* 

9* 

33** 







II 

11 

20 

8 

li, w 



35*7 



90 

33*3 

... 

33*2 

0*3 

009 

83 

1086 Gr. 72 

Mar. 

20 

R 

W, K 

9 

5 

J.V8 

82 

3 

57** 

.^.V4 






»» 

II 

II 

21 

N 

K, W 



22-7 



57*2 

34*5 

... 

34*0 

0*5 

0*25 

8 « 

1039 

Gr. 72 

Mar. 

16 

N 

E. W 

8 

*4 

3*7 

64 

44 

3**8 

.U‘5 






1 * 

It 

II 

18 

8 

1C, W 



3*a 


3 ' *6 

34*8 






it 

II 

tl 

19 

II 

W. IS 



3*0 



31*5 

.U'.S 






»t 

II 

II 

20 

if 

K, VV 



4-* 



3**4 

3.5*6 






If 

If 

II 

21 

N 

W, E 



43 



3**3 

35 6 






If 

11 

II 

22 

♦1 

W, K 



31 



313 

34*3 

.34*9 

... 

0*3 

0*09 

35 

1046 Or. 72 

Mar. 

18 

S 

W. B 

4 

6 

23 '6 

68 

5* 

10*8 

.34*4 






tl 

11 

tl 

22 

N 

1£, VV 



^4*4 


io ‘4 

348 

34*6 

... 

0*0 

0*00 

36 

1047 Gr. 72 

Mar. 

18 

N 

W, E 

8 

31 


81 

30 

**5 

.33 '6 






11 

- II 

II 

19 

8 

E, VV 



37*2 



• s 

34*3 


34*0 

0*5 

0-2$ 

37 

1048 Or. 72 

Mar. 

10 

N 

E, W 

0 

59 

sj -8 

73 

57 

54*8 

. 32*0 






II 

II 

II 

17 

8 

W, K 


21 1 

54*7 

32*6 






II 

II 

II 

20 

II 

VV, K 



33'3 



S4'5 

32*3 






II 

II 

II 

21 

K 

E, W 



21*0 



54*5 

33*5 

... 

32*6 

09 

0 ' 8 i 

as 

1036 

Gr. 72 

Mar. 

15 

N 

W, E 

11 

3* 

lyo 

84 

30 

46*0 

33*0 




0*36 


II 

»» 

II 

17 

8 

E, W 


J3'» 

46*0 

32*8 


32 * 9 

©•6 

39 

1057 Or. 72 

Mar. 

16 

N 

E. W 

10 


*7*4 

83 

31 

5**5 

.34** 






II 

II 

It 

19 

8 

W.E 


*7*7 


5**4 

33*7 

... 

33*9 

0*4 

o’i 6 

40 

1060 Or. 72 

Mar. 

20 

8 

E, W 

5 

53 

6*0 

78 

5* 

.V9*7 

33*7 






II 

11 

II 

21 

N 

W, E 


5*8 


39*7 

33*9 


.33*8 

0'3 

0*09 

41 

1061 

Or. 72 

Mar. 

15 

N 

E. W 

0 

3 

27'R 

7* 

56 

6 6 

34*4 






II 

II 

II 

17 

8 

W. E 



28*0 


65 

.34*5 






II 

11 

ft 

18 


E, VV 



38*3 



6*4 

34*7 






If 

tl 

II 

22 

N 

W,E 



38'7 



6*3 

34 9 

34 6 

1 

0*0 

0*00 

42 

1066 Gr. 72 

Mar. 

15 

N 

W, E 

I 

59 

44*9 

70 

S 8 

50 * 

3.3*0 


I 


i 


If 

II 

„ 

17 

8 

E. VV 



44*4 




.34*4 






If 

II 

II 

18 

II 

VV, E 



44*6 



49*9 

.34*5 




. 


H 

II 

ft 

20 

M 

VV, E 



44‘i 



49 8 

.34*0 






11 

II 

II 

21 

N 

K, W 



44*6 



49*7 

34*3 

544 

... 

o*a 

0*04 

43 

1074 Gr. 72 

Mar. 

15 

N 

E, W 

11 

aa 

10*1 

61 

36 

*4*7 

.34*8 






II 

It 

It 

16 

II 

W'. K 



to* a 


a 4*6 

.34 8 






If 

tl 

2t 

17 

8 

VV. E 



*0*5 



#4*5 

35*0 






It 

fi 

II 

18 

"11 

K, VV 



109 



#4*4 

35 '3 




o*t 6 


It 

II 

•I 

19 

It 

E,W 



10*7 



34*3 

34*9 

35*0 

... 

0*4 

44 

1083 Gr. 72 

Mar* 

16 

n 

,K|W 

II 

1 ' 

39 




33*6 

33*3 


33*3 


a *04 




A3STEACTS AND 8UMMAEIBS OF OBSBEVATIONS AND EESULTS. 


( 875 ) 


198. ti\a\aman— Co-latitude 72 ° 58 ' + 



Star Obserred 

Data 

Position 

of* 

Azimuthal 

stud 

Positions 

of 

'i’eloscope 

diiniig 

Ohsor^a- 

itun 

Obserred 

Zenith 

Distance 


N.P.D. 

Second 

by 
eucli 
ob‘ien a- 
Uon 

9 of Co'hi 

Hear 

N'oi*th 

Star 

titude 

hj 

Soiitii 

Star 

V 

V V 




1880 




/ 

tf 

f> 

f 

„ 1 

// 

// 




4$ 

1086 

Gr. 72 

Mnr. 

20 

S 

K, W 

9 

5* 

28 I 

8 a 

51 

1-6 

.J r s 






}* 

tl 

It 

21 

N 

W» fi 


274 


1 '6 

.wt , 


33*9 

0*4 

0*16 

46 

1090 Or. 72 

Mar. 

16 

N 

W,fi 

1 

49 

50‘2 

74 

h 8 

.12'7 

31*1 






It 


If 

16 


W» K 


so 8 



.12 6 

.li « 






II 


„ 

17 

s 

E, W 



B9 ' 7 



326 

33 9 






l» 



18 

tl 

K, W 



.‘;9« 



32 *5 

3^ 7 






>• 


tf 

10 

tt 

JO, W 



60 0 



32'5 

.72 .1 




0*36 


II 

f» 

»» 

22 

N 

W, fi 



59* * 



32 .1 

31 2 

... 

3f9 

©•6 



















47 

1106 

Gr. 72 

Mar. 

16 

N 

R. W 

9 

47 


83 

46 

6-6 

. 1.1 0 






11 

II 

ft 

18 

8 

W, K 


. 1.1 G 



6 f) 

. 1 . 1*0 






11 

If 


22 

N 

K. W 



32-7 



6’0 

33’9 

... 

3.V3 

0*2 

004 

43 

1110 Or. 72 

Mar. 

15 

N 

F» W 

7 

40 

34 'G 

80 

39 

7*9 

31 3 








It 

17 

S 

W, K 



.14'.^; 



7*9 

3.1*4 








ft 

18 

„ 

E. W 



34*b 



7*9 

33 .1 








II 

20 

ft 

W. K 



34'4 



7-8 

.1.1 4 








II 

21 

N 

K, W 



34 0 



7-8 

3r« 






If 

ft 

It 

22 

M 

W, K 



.«•« 



78 

34 0 

... 

33*5 

0*0 

O' 00 

49 

1116 Or. 72 

Mar. 

15 

N 

W, 15 

0 

34 

5 5 

72 

34 

i 8‘8 

34*3 






ft 



17 

S 

E, VV 



4 • 



-87 

32 8 






.. 

If 

n 

It 

II 

It 

18 

22 

N 

W, B 

E, W 



5 3 
5*3 



»8 7 
i8-4 

3.1 9 

7 

33’7 


0*9 

o' 6 t< 

60 

1120 Or. 72 

Mar. 

IG 

N 

W, R 

9 

»7 

47*3 

63 

30 

46 7 

.1.1*9 








20 

B 

3C. W 



49 * 



46 * 2 

35 3 

34*6 





M 

II 

ft 

21 

N 

fi 



49 * 



4 O' 1 

35*2. 

... 

O’J 

004 

i 

61 

1129 

Or. 72 

Mar. 

15 

N 

Kf w 

7 

3» 

12* I 

65 

26 

21*4 

33 ’ 5 

33*8 


o'S 

0*64 

" 

If 

•• 

17 

B 

W, K 



12-9 



31 ’ 2 

34i 

... 

62 

1137 Or. 72 

Mar. 

15 

N 

W, B i 

I 

32 

510 

7» 

35 

44*6 

35 G 









17 

8 

K. W 



50 0 



44*4 

34 4 







It 

II 


20 


W, fi 1 



;o 2 



44*1 

34*4 






II 

II 

21 

N 

K,\Y 



5‘'7 



44' i 

35 G 

.15*2 

... 

0*5 

O ' 25 

68 

1140 Gr. 73 

Mar. 

18 

8 

B. W 

9 

j 6 

no 

63 

32 

22*2 

1 

34 ' 2 





fi 

ft 

II 

22 

N 

W, fi 



32 3 



3i'7 

340 

34*2 


’■5 

••25 

64 

11 62 Or. 72 

Mar. 

18 

8 

W, R 

8 

9 

> 8' 2 

64 

49 

i5*« 

34*0 





It 

If 

tl 

20 

21 

1 

K 

w 

W, K 



2 



15 6 
>5 5 

! 3 1 ■ S 

35 J 






f 1 

If 

11 

II 

22 

II 

K, VY 



19 4 



*5*3 

34*7 

34*7 


©• 1 

O'OI 

66 

llC«Or. 78 

Mar. 

18 

S 

fi. W 

0 

40 

. 12 *.! 

7» 


3*0 

3.;*.i 






tl 


20 

H 

\V, K 



.1*5 



2 8 

34 3 







** 

21 

K 

K, \V 



32 7 



2*8 

3S 5 




0*49 


If 

tl 

ft 

H 

)i 

II 

22 

II 

W, fi 



33 .5 



«*7 

36 2 

35*3 

... 

0*7 

66 

1171 Gr. 7» 

Mar. 

18 

s 

W,15 

6 

10 

42* 

70 

9 

16-3 

34*2 





If 



20 


K, W 



4»*7 



16 2 

34*5 







** 

21 

N 

W, K 



4**7 



16' 2 

34 ’.5 




o'Sz 


If 

H 

tl 

tl 

II 

II 

22 

II 

K. W 



41 9 



i 6 * a 

34 4 

... 

34'4 

0*9 

57 

lire Of. 72 

Mar. 

18 

20 

S 

K.W 

W, K 

4 

»7 

3R»^| 

77 

a 6 

12 ‘6 
>2 5 

33*6 

33 9 


1 




•1 

II 

n 

II 

II 

II 

II 

II 

21 

22 

N 

II 

E. W 
W.fi 



.18 4 
38 a 



la 5 
ia*4 

34'* 

34*4 

1 

i 

•** 

34- « 

0*6 

0*36 



( 876 ) 


ASTRONOMICAL LATITUDES 


198. Nialamari— Co-/a^/^i/flfe 7a® 58' + 


Serial No, 
of star 

Star ObserTed 

Date 

Posit ion 
of 

Azimuthal 

stud 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Observed 

Zunitli 

Distance 

N.P.D. 

Seconds 

observa- 

tion 

of Co-latitude 

Mean bj 

1 

0 

North 

Star 

South 

Star 



1889 



0 

/ 

ft 

Q 

/ 

ft 

ft 

ft 

ft 



68 

llSSGr. 73 

Mar. 

18 

S 

W, E 

4 

49 

22*6 

68 

9 

1^*5 

3S-* 







II 

20 

It 

E, VV 



22*6 



>*•3 

34*9 






II II 

II 

21 

N 

W, K 



23*3 



]2'3 

35*5 






•1 II 

II 

22 

II 

JS» VY 



232 



12*1 

33-3 

35*2 

' ■ * 

0*6 

0*36 

59 

1303 Gr. 72 

Mar. 

18 

S 

E. W 

5 

38 

11*8 

78 

26 

44*9 

.43* 







II 

20 

,, 

W, K 



11*9 



44*8 

3**9 








21 


E, W 



11*4 



44 8 

. 43*4 






11 11 

II 

22 

.. « 

f W, B 



11*8 



44-8 

330 


33*1 

0*4 

0*16 

60 

1208 Gr. 72 

Mar. 

18 

S 

W, E 

4 

43 

24*2 

68 

*5 

10*3 

34*5 







>1 

20 

,, 

K, wr 



248 



lO' 2 

350 






II 11 

>1 

21 

N 

W, K 



24*9 



JO* I 

35*0 






»> »t 

a: 

II 

22 

II 

E, W 



25*0 



10*0 

35*0 

34*9 

... 

0*3 

0*09 

61 

1333 Gr. 73 

Mar. 

18 

S 

E.W 

a 

39 

158 

75 

37 

48*0 

3**^ 






II II 

•I 

20 

II 

W,E 



15*2 



47*9 

3»*7 






II 11 

II 

21 

N 

E, W 






479 

32' 7 






II II 

II 

22 

11 

W, B 



*5*5 



47 9 

32*4 

* • » 

32*5 

I *0 

1 *00 

62 

1262 Gr. 78 

Mar. 

18 

8 

W. B 

3 

29 

29M 

69 


5*> 

34*2 






II II 

II 

22 

N 

E, W 



296 



4-8 

34*4 

34*3 

. . . 

0*3 

0*09 

68 

126i Gr. 78 

Mar. 

20 

S 

E,W 

6 

1 

S7‘7 

66 

56 

.47*4 

35*1 








21 

N 

W. E 



56-8 



373 

34** 

34*6 

. . . 

0*0 

0*00 

64 

1261 Gr. 72 

Mar. 

20 

8 

W, E 

e 

59 

3*4 

71 

59 

»9‘9 

.43*3 



« 



II II 

It 

21 

N 

E, W 



4'4 



29*9 

34*3 

338 

' * * 

0*8 

0*64 

65 

1265 Gr. 72 

Mar. 

18 

8 

E. W 

0 

40 

.^8*4 

73 

39 

i 

11*7 

33*3 






II }> 

ti 

22 

N 

W, E 



37*7 



US 

33*8 

... 

33*6 

O'l 

0*01 

66 

1276 Gr. 72 

Mar. 

18 

8 

W,E 

1 

55 

4«*3 

7* 

2 

52*5 

33*8 






•1 II 

ti 

20 

fi 

E, W 



4»-7 



5»-3 

340 

1 

! 





II II 

11 

21 

i N 

W, K 



42*9 



53*3 

35 » 






II 11 

II 

22 

•• 

1 

E, VY 



43 9 



53 3 

35*1 

34*5 

• . * 

0*1 

0*01 

67 

1297 Gr. 72 

Mar. 

18 

8 

E. W 

3 

3» 

44 '9 

76 

3* 

i8-4 

33*5 






II 11 

II 

20 

II 

W, E 



44 3 



18*3 

34*0 






21 !• 

II 

21 

N 

E, W 



44*5 



18*3 

.4.4*8 






II II 

II 

22 

II 

W. B 



45* 



i8'2 

33*0 

... 

33*6 

0*1 

0*61 

68 

1312 Gr. 72 

Mar. 

18 

8 

W. R 

0 

12 

38-4 

73 

11 

10-3 

3**9 






« II 

II 

20 

If 

E. W 



36*9 



10*2 

.43*3 






If II 

•I 

21 

N 

W, K 



364 



io*a 

.43*8 






»• M 

ti 

22 

•1 

B, W 



36-9 



fO*t 

33** 

... 

.43** 

6*4 

p*i6 

69 

1316 Gr. 72 

Mar. 

20 

B 

W,B 

s 

4* 

o‘8 

70 

i4 

33-3 

34*1 






1* II 

11 

21 1 

N 

B, W 



0-7 



33*3 

34*0 

34* 

..1 

0*5 

o*a| 



ABSTRACTS AND SUMMARIES OR OBSERVATIONS AND RESULTS. 

198. Nialamarl— 72 ° 58 ' + 


(377) 






Positions 



Seconds of Codatitude 




Star Observed 

Date 

Position 

of 

Azimuthal 

of 

Telescope 

during 

Observed 

Zenith 

Distance 

N.P.D. 

by 

each 

Mean by 

U 

V tl 

a> ® 

QQ 



stud 

Observa* 

iion 


observa* 

tion 

North 

StAr 

South 

Star 





1889 



O / // 

• r 


ff 




70 

1327 0r. 72 

Mar. 20 

H 

B, W 

* 49 »7'4 

7S 47 SO' 7 

33 ^ 






» 11 

»» 21 

N 

W, E 

i 6’2 

50*7 

34*5 


33*9 

0*4 

o*i6 

71 

134i Gr. 72 

Mar. 20 

S 

W, B 

* 8*8 

70 26 26*5 

35*3 






ti It 

21 

N 

E. W 

9*2 

sO‘4 

35 b 

3S'5 


0*9 

0*81 

72 

1851 Gr. 72 

Mar. 20 

a 

E, W 

o 11 *7*7 

73 '® 05 

32*6 


1 

i 




»i It 

», 21 

N 

W,B 

s6*8 


3.V5 

•• 

33* 

0*4 

0’ 16 









2 rv hj N. Stars 

8*21 









1 Hvv S. Stars 

^ 9*79 


Summary. 


No. of North Stars 35 No. of South Stars 87 


No. of observatious 

211 




Co-latitude by North Stars 

0 

72 

0 

58 

// 

34-57 

± 

$f 

0 056 

„ „ South „ 

72 

58 

33-50 

± 

O' 058 

Mean Co-latitude 

72 

58 

34-04 

± 

0-040 

Correction for Height above Sea-level 

+ 

0-03 



Final Co-latitude 

72° ss'sro? 




• 

t 

If 


w 

Astronomical Latitude (A) = 

17 

1 

26-98 

± 0-040 

Geodetic Latitude (G) = 

17 

1 

33-63 



Deflection o£ plumb-line (A— G) « 


— 

7-70 





ASTfiONOMlCAL LATITUDBS. 


(S7»> 


199 . KiXaW^—Co-tatitude 71“ 44' + 

Latitude ... 18*17' /iM/rttnum^'»Zenith Telescope 

in* 

Longitude 76 19 Mean Height of Barometer 27-73 

Height . . . 2289 feet Mean Temperature 71**0 

Obterver — Lieut. G. P. Lenox Conynghatn, R.E. 


Stan Obserrod 

Date 

Mean of 
Zenith 
Distances 

Poeitions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. p. m 


1893 

• / 


• / // 

803 Gr. 80 & 622 Gr. 64 

teb. J7 

5 *3 

W^E 

71 36 6 * 6 o 

883 Gr. 80 & 639 Or. 64 

Feb. 17 

3 

6 

E, W 

7« 39 S W 

885 ft 846 Gr. 80 

U l> tt 

Fob. 17 

I, 20 

J 25 

W, B 

W 

7* 7 47-41 
47*44 

866 ft 874 Gr. 80 

n It n 

F«b. 17 
»» 20 

IS *7 

E. W 
W,B 

71 48 s»*os 
S»*<>7 

874 Gr. 80 ft 678 Gr. 64 

t» >• li 

Feb. 17 
„ 20 

H 

8 

W,E 

B,W 

71 tj 37*88 
37*89 

692 Or. 64 ft 916 Gr. 80 

19 It ti «} 

Feb. 17 
„ 20 

O 30 

B* W 
W,B 

71 48 33*39 

32*30 

^ 980 & 958 Or. 80 

»i ♦* it 

Feb. 17 
.. 20 

7 59 

B, W 
W.B 

1 

72 8 54*4* 
54*4* 

962 995 Or. 80 

19 It It 

Feb. 17 
.. 20 

* 54 

1 

W,B 

1 38, W 

71 37 30*69 

30*68 

1081 & 1087 Gr. 80 

I* *» i| 

Feb. 17 
20 

3 49 

B, W 
W,B 

71 34 33-10 
3**09 

1048 5c 1068 Gr. 80 

If II 

Feb. 17 
,, 20 

4 *7 

W,E 

B,W 

7 * *9 0*99 
0*96 

604 Or. 72 5c 1070 Gr. 80 

»» f* 11 

Feb. 17 
.. 20 

S M 

B, W 
WeB 

7«* * 8 * 9.1 
51*91 

1104 5c 1189 Gr. 80 

31 19 It 

Feb. 17 
.. 20 

I 54 

W,B 

B, W 

71 36 48*66 
48-63 

1161 5c 1178 Gr. 80 

»> II II 

Feb. 17 
20 

lO 38 

W.B 

RW 

7* 1* 58-45 
58 * 4 * 

1175 Gr. 80 5c 664 Or. 72 

II II II 11 

Feb. 17 
20 

«S 47 

B,W 

W,R 

71 4 * * 0-77 

30*73 

1184 4c 1208 Gr. 80 

II It II 

Feb. 17 
» 20 

4 4S 

W,B 

K*W 

7» 0 35*^ 
31*68 


Half of the 
Obserrod 
Difference of 
Zenith Dietanoes 


+ i6 50-60 
+ ^ 47‘54 


- 24 50*37 
49*88 


SecofNle of Ae 

Oo'Jaftitttde g 

by each j .2P 

obser- i Hcfui ^ 

ration ^ 


5 5.V50 

53*84 


+ >5 20*52 
1919 


- 5 *5*13 
34*5* 


- *5 58*93 
67*55 


+ 5 38*53 
35*98 


*f iS 24*59 

24*31 


+ 33 56*88 
56*31 


- 19 84*84 
|4*3» 

4. 6 8*02 

8*38 


4* 18 57*57 
$8*44 


4 % 

J7-23 


« H 38-M 

39*44 


sr* ®'7 

S<*‘5 0*7 

57*3 I'o 

58-3 0-7 1-1 


S7'S »*o 


SO-* 1-0 


56-9 f 1-0 


sr6 f 1*0 


S7'3 i «’o 


s4*o 

S«*8 S 


87*3 I 

8»*» g 











ABamCTS Airo sukmabuss ov obsistations and bisults. 

199 . Nitali — Co-latitude 71® 4 '^' + 


( 379 ) 





Stan Obwmd 

• 

Date 

Mean of 
Zenith 
JJietanooB 


1693 

o / 

iai8Gr.80&716Gr. 72 

Fob. 17 

3 17 

ts ii n t> 

20 


1265 & 1272 Gr. 60 

Feb. 17 

6 4 * 

♦♦ »* 1» 

„ 20 


1286 k 1239 Or. 80 

Feb. 17 

9 30 

11 21 21 

« 20 


987 Or. 64 & 1309 Or. 80 

Feb. 17 

16 31 

11 t> > 

20 


1811 & 1827 Gr. 80 

Feb. 17 

0 36 

28 *9 It 

.. 20 


13495c 1263 Gr. 80 

Feb, 17 

* 43 

ti 11 i* 

20 


1383 Gr. 80 5c 801 Or. 72 

Feb. 17 

3 47 

>1 72 21 H 

,. 20 


1402 k 1406 Gr. 80 

Feb. 16 

9 * 

>f t 2 »» 

1C 


1411 It 1418 Or. 80 

Feb. 16 

0 S 9 

»» It tf 

.. 10 


1416 & 1449 Gr. 80 

Feb. 15 

^ 38 

tf t« 11 

16 


1462 i. 1467 Gr. 80 

Feb. 16 

14 40 

n ti 21 

„ 1 C 


1474 3t 1477 Or. 80 

Feb. 16 

1 1 10 

If It It 

.. 1 C 


1480 & 1489 Or. 80 

Fob. 15 

13 33 

»2 tl »t 

„ 1 C 


1480 ft 1498 Or. 80 

Feb. 16 

T3 19 

n l> n 

1 

„ 16 


1804 ft 1511 Or. 80 

Feb. 15 

6 19 

t» M « 

„ 1C 


1517 k 1580 Or. 80 ^ 

Fob. 16 

13 l2 

« rt ** ) 

„ 1 C 


1586 ft 1541 Or. 80 : 

FeK 16 

3 

>» » n 

« 16 


1547 Or. 80 

Fob. 16 

e 3 

1656 ft 1678 Or. 80 

Feb. 16 

¥ 14 

It » >• 

16 ] 



Poflitiona 

of 

Telescope 

during 

Observe* 

tion 


Helf of the 
ObBonred 


Seoooda of 
Co-latitadd 


of N. P* D*i DifTerenoo of ^ ^ 

Zenith DiBtanow 7 k!!! 


obser* Mean 
ration 






7* 37 31-31 
31*36 


7» 35 53*55 
53-49 


7* a* 35*05 

34*99 


71 30 48*38 
48*31 


71 30 i6-5S 

16*48 


11 3* *8*43 
38*36 


71 S3 39*62 
39*56 


7» 37 35*58 
35-57 


71 57 45-53 

45*50 


71 30 38*93 

30*88 


71 33 3 >*o8 
31*06 


73 I 6*38 
6*3<^ 


71 33 28*19 
38*18 


4 5 * 5*64 
25*53 

+ 17 3*67 

3‘oa 


+ 31 22*27 

22*54 


+ 12 7*76 

8*47 


4 3 4^*3» 

40*44 


4 10 28*59 
28*98 


- 10 33*93 
3**94 


4 IS 31-95 
33*35 


- 14 47*84 
^7*35 

•f 33 18*96 

20*32 


4 9 35*®7 

35*;^ 


— 18 o*^8i 

9*50 

+19 28-48 
30*12 


n *9 S»-39 

52-38 5 03 


7* »5 37*35 

J7*33 ^9*42 


73 II 5^-45 — 55 ‘39 

53*44 55*^7 

71 36 44*45 ^^ '53 

44*44 H*32 

71 50 39 04 - 7 3 ** 3 * 


7* 35 ^*46 1 4 7 50*39 

50 57 


51 *8 I *0 

5^*3 


50*3 



Weight 
























JLSTBONOiaOAL LATITUDES. 
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199. l\\Xe\\—Co-tatitude 71 * 4 a' + 


!»-a 

•3 ^ 

*2 v-i 



Mean of 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N, P. D*s 

Half of the 
Observed 

Seconds of 
Co-latitude 

fk 

11 


Pee 

Stars Obsarred 

Date 

Zenith 

Distances 

Difference of 
Zenith Distances 

by each 
obser- 
vation 

Mean 

.. ♦ -- 

rC 

. 2 f 

*5 

^S 




1893 

• / 


• / // 

/ jf 

// 

H 




85 

1585 k 1596 Gr. 80 

It i» » 

Feb. 15 

1 . IG 

7 23 

W. E 

E, W 

7* H 7*43 
7*4* 

- 3‘ 9-85 

10 *31 

57*6 

57** 

57*3 

ro 

0*1 

0*01 

36 

1603 & 1617 Or. 80 

f» 13 . tl 

F*b. IS 

I. 16 

3 35 

E. W 

W, B 

71 54 22*16 
22*|6 

- II * 3-84 
* 4-08 

58*3 

58-1 

58 - a 

1*0 

I *0 

1*00 

37 

1621 k 1628 Gr. 80 

>1 II It 

Feb. 15 
„ 16 

8 33 

W.B 

B, W 

7 * > 30*85 

30-85 

- 18 . 33 - 9 * 

3*-G3 

56*9 

58*1 

57*5 

1*0 

n 

0*09 

88 

1646 Gr. 80 & 957 Gr. 72 

>} «• 13 31 

Feb. IS 

I. 16 

17 49 

B, W 

W, E 

7* * 30*51 

30-50 

- 19 3348 
33-90 

57*0 

566 

56*8 

1*0 

B 

0 * 16 

39 

1674 & 1681 Gr. 80 

It It It 

Feb. 15 
,1 16 

2 26 

W.E 

B, W 

7* 3 8-59 
8-59 

- 20 10*85 
10*20 

57*7 

58-4 

58*0 

I *0 

B 

0*64 

40 

1718 Gr. 80 *1011 Or. 72 

II II If II 

Feb. 15 

1 , 16 

14 12 

B, W 
\V. E 

7« 39 50-77 

50-77 

+ 3 6-45 

4-90 

57*2 

55*7 

56-4 

1 *0 

0*8 

0*64 

41 

1782 & 1746 Gr. 80 

It II It 

Feb. IS 

I, 16 

7 6 

K, W 
W,E 

71 47 8-17 
8-17 

- 4 11*57 
10 - 9 . 

56-6 

57 ** 

56*9 

l *0 

0*3 

O ’ 09 

42 

1762 * 1793 Gr. 80 

II «i II 

Feb. 15 
.1 10 

2 22 

W, E 

B, W 

7> 37 3*39 
3*40 

4- 5 S3*6i 

53* ‘9 

57*0 

56-6 

56-8 

1 *0 

0*4 

0*16 

43 

1798 * 1802 Gr, 80 , 

It 31 It 

Feb. 15 
,1 16 

15 33 

E, W 
W,B 

71 51 47*86 
47-88 ' 

- 8 50-39 
49*95 

57*5 

57*9 

57*7 

0*7 

0*5 

0 * 18 

44 

1802 k 1812 Gr. 80 

31 It H 

Feb. 15 

t. 16 

15 5« 

W, B 

B, W 

7* 9 54*97 
55*00 

- a6 57-a4 

57*09 

57‘7 

57*9 

57*8 

0*7 

o '6 

0*25 

45 

1816 k 1837 Or. 80 

t» tt »» 

Feb. 16 

13 16 

0 59 

E, W 
W.E 

71 58 49*01 
49*03 

- IS S'* 8 S 
51*90 

57*2 

S7*» 

57-1 

I’O 

0*1 

001 

4C 

1831 k 1850 Gr. 80 

It It II 

Feb. 15 
„ 16 

3 30 

W.E 

K, W 

71 3* 54* S4 

54*26 

4- 10 3*10 

1*94 

57’3 

56 ** 

56-7 

1 *0 

0*5 

0*25 

47 

1862 * 1874 Gr. 80 

Feb. 18 

2 17 

E, W 

71 28 28*67 

•f 14 28*27 

56*9 

56-9 

0*7 

0*3 

o*o 6 

48 

1966 k 1970 Gr. 80 

II tl t3 

Feb. 18 

I, 1 » 

0 39 

E, W 
W, B 

71 40 49‘*^i 
49*84 

+ 2 7*88 
7*63 

57*7 

57*5 

57*6 

1*0 

0*4 

O' 16 

49 

1614 Gr. 64 * 2003 Gr. 80 

It It II It 

Fob. 18 

II 19 

9 

W. B 

E, W 

71 48 23*62 
S3‘65 

- 5 »5*.38 

26*15 

58*2 

57*5 

57*8 

1*0 

0*6 

• 36 

GO 

2006 k 2020 Gr. 80 

It If It 

Feb. 18 
„ 19 

so 56 

B,W 

W.B 

7 s 2 27*19 

S7*a3 

— 19 19*29 
19*3* 

57*9 

57*9 

sr9 

0*7 

0*7 

0*34 

51 

2020 * 2027 Gr. 80 

tt II II 

Feb. 18 
1 , 19 

so 51 

W,B 

B, W 

7* 57 S*9« 
5-95 


56*2 

57*3 

56*7 

0*7 

H 

0 * 18 

51 

2036 * 2047 Gr. 80 

M 11 II 

Feb. 18 
,, 19 

SI 6 

E. W 
W,B 

7« 59 41*91 
4«*9S 

- 16 45*38 

44*59 

56*5 

57'4 

56*9 

0*7 

■ 

0*06 

51 

2086 * 2048 Gr. 80 

fi 1 ^ i> 

Feb. 18 
II 19 

SI 6 

»,w 

W.B 

7 * 0 47 ' 6 o 
47*^4 

- 17 50*10 
49*97 

57*5 

57*7 

*7'6 

0-7 

fl 

H 
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Positions 



Seconds of 









of 


Half of the 

Co-latil iide 

K 




Stars Obserred 

T,... 

Zenith 

Distances 

Teloaoope 

Mean 

Observed 






d 

Vt 

«> O 

02 



during 

Observa- 

tion 

of N. P. D’s 

Difference of 
Zenith Distances 

by each 
t)beer- 

Mean 

’S 

V 

Jr r s 








vation 







1898 

O f 


• / 0 

/ n 






54 

2084 k 2127 Qr. 80 

Feb. 

18 

4 21 

W, B 

71 18 35-46 

+ 24 21*93 

57*4 






>1 )> M 


19 


B, W 

35 53 

22 35 

57 9 

57*6 

1 0 

0-4 

o‘ 16 

55 

2144 k 2167 Or. SO 

Feb. 

18 

o 

E, W 

7 * 32 31*30 

•f 10 26-25 

57*5 






»♦ n )» 

»l 

19 


W, M 

3**37 

JS ’89 

57 3 

57*4 

1 *0 

0-2 

0*04 

66 

2200 k 2207 Gr. 80 

Feb. 

18 

7 30 

W,B 

71 54 >0-37 

— 11 11*46 

56*9 






i> it fi 

it 

19 


E, W 

iO '43 

11-70 

5«*7 

58-8 

1*0 

1-6 

2-56 

67 

2214 & 2227 Gr. 80 

Feb. 

18 

I 39 

E, W 

71 44 1009 

- 1 13-20 

56-8 






if it it 

ti 

19 


W, E 

io*i6 

12-83 

57*3 

57*0 

0*7 

0-2 

0-03 

58 

2237 St 2239 Gr. 80 | 

Feb. 

18 

» »7 

W. E 

71 45 6*94 

- 2 9-03 

57*9 






n 1$ II 

it 

19 


E, W 

7'oi 

9*61 

57*4 

57*6 

0*7 

0*4 

0* 1 1 

59 

2242 k 2260 Gr. 80 

Feb. 

18 

20 16 

B.W 

71 29 24*97 

*3 31*45 

56 4 






»* >> >♦ 

}1 

19 


W. B 

25*04 

32*08 

57 * 

55*7 

I *0 

0 5 

0*25 

60 

2269 jc 2273 Gr. 80 

Feb. 

18 

9 i' 

W. E 

72 12 13-30 

- 29 15-08 

58*2 






»> J> » 

11 

19 


B, W 

« 3‘37 

14-92 

58*4 

58*3 

1 0 

1 1 

1 *31 

61 

j 2281 k 2303 Gr. 80 

Feb. 

18 

1 4 

B, W 

71 31 14-48 

+ 11 32*87 

57*3 






»» M )» 

It 

19 


W, E 

24*55 

, 33 '02 

57 <’» 

57*4 

1-0 

0- 2 

0*04 


1, 








2P ^ 

« 5^»*5 

ZPVD = *9*78! 


Summary. 

No. of pairs 61 

No. of observations 118 

Mean difference between observations taken W and those taken £ « + 0'^*07 


Observed Co-latitnde (weighted mean) 

7r 

42' 

57" 19 

± 0" 051 

Correction for Height above Sea-level 

+ 

0 

6 


Final Co-latitude 

7f 

42' 57" - 26 


Aatronomical Latitude (A) 

0 

= 18 

f 

17 

2-74 

tf 

± 0 061 

Geodetic Latitude (G) 

18 

17 

7- 16 


Deflection of plumb-line (A— G) 


— 

4-40 











Serial No* 
of pair 




Stan ObserTed 


1281 Ic 1282 Or. 80 


1281 It 1285 Or. 80 


Poaitions 

• ■ "d!rr 

Dutoneoa 

tion 



Mean 

of N. F. m 


74 56 40* 16 
40 07 

39*96 


74 35 .=15 *54 
35 *4^ 
35‘3» 
35**9 


Half of the 
Observed 
Pifferenco of 
Zenith Distances 


- s 27*01 
28*41 
* 27*68 

28*15 


Seconds of 
Co-latitude 



*8 0*83 


'3 0*5 0*3 


1318 k 1328 Or. 80 


74 55 

6 -j 8 

6*49 

6-47 


- *4 5*’94 
59M7 
58-26 

5867 


•3 o’6 «-47 


764 ar. 72 It 1342 Gr. 80 Uar. 6 

>1 t> fi 11 >1 72 

It f* »i »* II 7 b 

«• SI II I) l« 17 


1869 k 1871 Or. 80 


1888 k 1402 Gr. 80 


74 *3 5* *02 

50*85 

50*74 

50*71 


74 4^ 3.V59 
.53*43 
33*3* 
33**9 


74 17 26*19 
26*00 
25*88 

25*85 


+ ^ 15*33 

17*00 

16*58 

16*24 



1405 Or. 80 & 818 Or. 72 Mar. 6 12 33 

i» i» f» II 11 


f» II 

SI 21 

IS 21 


1436 & 144S Gr. 80 Mar. 6 5 «4 

It 12 il I 


1466 k 1470 Gr. 80 Mar. 6 

•» 2 > }> It 11 

M II ft ji 18 


1470 k 1470 Or. 80 Mar. ( 


74 59 20*71 
10*58 
10*44 
10*41 


74 34 ,39*74 
,19*5« 

39*4* 

39*39 


74 *2 *3*87 
13*70 

1352 

1348 


74 »8 .5 69 


29 4*4J^ 


+ 18 13*60 





•3 >*o 1*30 


•3 0*8 0*83 














ABSTBACT8 AND SDMMABIBS OB OB8EBVAXIONS AND BESULTS. 
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200. Ongole— 74 ” 30 ' + 


Stan Obserrad 


Fositions 

„ , T.l™Ue 

D»te Zenith j P 
DieUncee ^beert*- 

tlOU 


Moan 

of N. P. D’b 


Half of the Co-h 

ObsorTed 

HifTerence of 1,^ 

Zenith Distances 


Second* of 
Co-latitude 


1498 k 1511 Qr. 80 


M H }% 


Mar. 6 
.. 11 


74 22 45-72 
4554 
45Mft 
45’ 3* 


7 *''S5 
20*«7 
23-41 
21*42 


1511 & 1517 Or. 80 


I) n 


0 9 41 

11 


74 47 44‘3» 
44’ *4 
4.r97 
43 '94 


- >7 37*37 

37*72 

36*21 


1643 4 1677 Gr. 80 


>» »t »» 


6 21 34 

n 


74 30 32*77 
32*59 

32*4» 

32*37 


- o 24*04 
25 00 
24*43 
25 '59 


1682 6c 1583 Gr. 80 


ti )• f) 


6 1 > 
11 


74 6 i 6- s 7 
• 6M7 


+ jj 5i‘ae 
ji-o8 
50-58 


1590 k 1595 Gr. 80 


6» 7» It 


0 10 38 

11 


74 13 32-03 
3**^4 
31*64 
31-60 


1617 k 1628 Gr. 80 


»t It )t 

U ti 71 


667 

11 


74 *5 S<>-46 
56-27 
56-07 

56- 03 


1632 & 1648 Gr. 80 


»» fl It 

»» It 1» 


0 2 10 
12 


74 52 17*32 
17-10 
16-^5 
16-91 


5490 Gr. 80 k 967 Gr. 72 

l> It 11 it 


e * S4 

11 


74 36 54-57 

34- »« 

33-96 


1668 k 1685 Gr. 80 


ft if it 

71 tl- II 


6 8 17 

12 


74 37 36-04 
3 . 5-81 
35 W 
35 61 


1708 k 1714 Or. 80 

It l> »l 

It tt l> 


6 10 

11 


74 18 19*28 
19*08 
18-84 


+ II 46*78 
48-07 
47-16 


0-7 0-59 


1717 k 1727 Or. 80 

fl If tl 

If ft r» 

If If *» 


1730 k 1782 Or. 80 

If ♦» »» 

it 11 rt 


1746. k 1769 Gr. 80 


6 13 31 

12 
16 
17 


6 4 It 

12 
16 


6 a 30* 


74 n 25*69 

»5*3» 

35*38 


74 43 »5-63 
35*41 

as -37 


4 41*07 
4»*77 
39** 7^ 

4233 


— 13 18-94 
19-06 
17*33 


73 59 3«‘44 4- 30 35*33 















(38i) 


A8TB0N0MICAL LATITUDES. 

200. Ongole-^Co-latitude 74° 30 ' + 







n 

Positions 







Seconds of 

(U 



!«.fc 

Stars Observed 



Mean of 
Zenith 
Distances 

of 

Telescope 

during 

Observa- 

tion 


Mean 

Half of the 
Observed 

Go-latitude 

H 


V V V 

3 ** 

£0 

oo 

x.raid 

of K. P. D’l 

Difference of 
Zenith Distances 

by each 
obser- 
vation 

Mean 

‘5 

e 



1891 

0 

1 


O 

y 

// 



tt 

tt 

tt 




U 

1043Gr. 72&1799ar. 80 

Mar. 

6 

i 6 

27 

E. W 

74 

18 

4*75 

+ 

12 

*‘73 

7*5 






II II II )» 

II 

11 


W, K 


4*57 



*'94 

7*5 






>1 it )» II 

fi 

16 



B, W 



4*.39 



**55 

6*9 





i. 

tt )» II 11 

tt 

17 



W, E 



4*35 



242 

6-8 

7*3 

*3 

O-I 

0*01 

25 

1810 & 1827 Gr. 80 

Mar. 

7 

3 

57 

E, W 

74 

55 

3 . 1-87 


*5 

46 67 

7*2 






II It >1 

II 

8 


W,K 


5 . 1-84 



46 - 4,1 

7*4 






t» M II 

fi 

18 



B. W 



. 53*65 



46-20 

7*5 






II 11 l» 

If 

18 



W. E 



53*47 



4617 

7*3 

7*4 

«*3 

0*3 

0*12 

26 

184i ft 1860 Gr. 80 

Mar. 

7 

6 

37 

W,E 

74 

39 

*3*»3 


9 

5-80 

7*4 






If ll 11 

fi 

8 



K, W 



I 3‘20 



6*23 

7-0 






II II II 

II 

13 



w, u 



13*00 



5*57 

7*4 






II II II 

•1 

18 



B, W 



12-82 



5*3* 

7*5 

7*3 

0*9 

■jH 

0-04 

27 

1890 k 1861 Or. 80 

Mar. 

7 

6 

34 

E, W 

74 

35 

48 -s; 

.. 

5 

41*20 

7*4 



■ 



11 «) II 

II 

8 



W, E 



48 - 5.1 



41*57 

7*0 






it it it 

If 

13 



K, W 



48-34 



41*67 

6*7 






ll II II 

ll 

18 



W, E 



48' 16 



41*07 

7** 

7* 

0*9 

B 

O'OO 

28 

1866 ft 1874 Gr. 80 

Mar. 

7 

0 

3* 

W,E 

74 

17 

3 68 


13 

3*91 

6-6 






It tt If 

91 

8 


E, W 

3-65 


2 66 

6-^1 






II If >1 

II 

13 



W,B 



3*45 



3*54 

7*0 

6-8 





ft l|^ II 

II 

18 



E, W 



3*^5 



4*10 

7*4 

1*3 

0*3 

0*12 

29 

1879 ft 1898 Gr. 80 

Mar. 

8 

II 

7 

W. B 

74 

37 

54 64 


7 

47 -.16 

7*3 






II II 19 

It 

9 


B.W 



54-60 



48-03 

6-6 






II II ll 

♦1 

18 



E, W 



54-46 



47-65 

6*8 






♦1 II It 

II 

18 



W,B 



54* »9 



46*89 

7*4 

7*0 

«*3 

o - 1 

0‘Ot 

30 

1026 ft 1985 Gr. 80 

Mar. 

8 

II 

*3 

B, W 

74 

41 

* 5-65 


11 

i 8 ' 8 i 

6 8 






II II 71 

I* 

13 


W, E 


*5*49 



1917 

6-3 1 

6*6 



-■ 


♦1 i| it 

If 

18 



E, W 



*5 3* 



iS'sS 

6-7 

1*2 

0*5 

0*50 

31 

1989 ft 1960 Gr. 80 

Mar. 

7 

*4 

*4 

B, W 

74 

3^ 

55*74 


6 

48*85 

6-9 

i 

i 





II If 91 

If 

8 

W,E 



55*7* 



48*93 

6*8 


i 




It It II 

II 

18 



K.W 



55*58 



48*02 

7*6 






II If it 

II 

18 



W»E 



55*45 

1 


^41 

7*0 

7*» 

«*3 

0*0 

0*00 

32 

1970 1994 Or. 80 

Mur. 

7 

2 

34 

W.B 

74 

S* 

48*02 


22 

40*56 

7*5 






If tt it 

II 

9 


! B, w 


47-96 



40-78 

72 






t» It tt 

II 

18 



W.B 



47-84 



40*80 

7*0 


i 




It II If 

11 

18 



B.W 



47-69 



40 - 3 * 

7*4 

7 3 

0*9 

0*2 

0*04 

38 I 

1994 Or. 80 & 1626 Gr. 64 

Mar. 

18 

2 

35 

B. W 

74 

52 

* 7-05 


22 

20*31 

6*7 






ll II ll II 

1 ll 

18 


W. E 

i 


26 - 9 ] 



19*11 

7*8 

7*a 
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Summary. 


No. of pairs 47 
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Mean diflbrence between observations taken E, W and those taken W, E s — O'^'CS 


Observed Co-latitude (weighted mean) 74° 
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Correction for Height above Sea-level 
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Summary. . 

No. of pain 21 

No. of observations 84 

Mean difference between observations taken E, W and those taken W, E a + 0**08 
Observed Co-latitude (weighted mean) 66® 22' 12" *16 + 0"*070 

Correction for Height above Sea-level + 0"*17 

Corrected Co-latitude 65® 22' 12" *32 + 0"*070 


Fw final Co-latitude and deduction of {A—G) tee page (891) 
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0*36 

0*1296 







( 390 ) 


ASTRONOMICAL LATITUDBS, 


201. Or\a— Co-latitude 65 ® aa' + 


Star Obierved 


>1 »* 


n it t* 




p— — 


I 

Date 

1893 

Mar. 

27 

M 

31 

Mar. 

20 

>» 

80 

Mar. 

26 

>5 

30 

Mar. 

27 

It 

81 

Mar. 

27 

}i 

31 

Mar. 

27 

It 

80 

Mar. 

26 

t) 

80 

Mar. 

27 

i» 

31 

Mar. 

26 

It 

80 

Mar. 

27 

It 

81 

Mar. 

27 

It 

81 

Mar. 

26 

It 

80 

Mar. 

27 


81 

Mar. 

26 

ti 

SO 

Mar. 

27 

ti 



Foiitions 

of 

Telescope 

during 

Observa- 

tion 


Observed 


Distance 



W, E 103648*20 54 SS »4‘S4 >*‘74 

B, W 50*39 34*09 14*48 13*61 


W.B u 37 38 61 s* 44 3S‘7« 
B. W 39‘34 3S'*3 


la 37 40'8 i S* 44 .U’8i 
40*45 34*33 


I o 39*79 64 21 33**7 

40*15 3»*93 


14 *6 38*37 79 48 4679 

36*79 46*68 


121441*09 53 7 33'7* 

40*86 33*20 


W, B 10 57 13*46 54 24 59*63 

B, W 15*87 59* <* 


o 21 46*78 65 43 58*24 

44*56 57*88 


•5 30 7*9* 49 5* 7*6« 

7*82 7*02 


W.B 3 *7 9*34 61 55 2*82 i2*i6 

B, W 11*51 2*33 >3*84 13*00 


W, B 15*51-50 63 *919*75 

B.W 53*47 19*35 


16 56 14*35 48 *6 1*04 

15*50 0*4* 


16 4 27*68 81 *6 36*76 

*6*74 36*66 


7 !• 47'«8 7* 4* 58**« 

463s 58*03 




10 44 54*38 76 7 3’6i 

53*30 5'4i 


















ABSTBACT8 AND S0MMAEIES OF OBSERVATIONS AND RESULTS. 

201 . Onsi-— Co-latitude 65 “ 22 ' 4. 


m) 



Summary. 

No. of North Stars '18 No. of South Stars 15’ 

No. of ohscrrations 66 


CO'latitude by North Stars 

C 

65 

► / 

22 

ft 

12'18 

ft 

+ 0-063: 

„ „ South „ 

65 

22 

12-30 

± 0-070 

Mean Co-latitude 

65 

22 

12-24 


Correction for Height above Sea*level 

+ 

0-17 


Corrected Co-latitude by Sector Method 

65 

22 

12-41 

+ 0-047 

Corrected Co-latitude by Taloott Method, p. (888) 

65 

22 

12-82 

± 0-070 

Finat Oolatitude 

66“ 

27! 12"* 37 


Astronomical Latitude (A) 

o 

u 

/ 

sr 

tf 

47-68 

ft 

± 0-042 

Geodetic Latitnde (0) ^ 

24 

87 

50-96 



Deieotiea of ploBh'liae 













Serial No. 
of pair 


(392) 


ABTBONOMICAL LATlTimBS. 


202. Parampud’i— Co-latitude 7 a^ 47 ' + 

Laiiiude ... 17° 18' Instrument — Zenith Telescope 

in. 

Longitude ... 81 15 Mean Height of Barometer 29*20 

Height ... 684 feet Mean Temperature 77° *0 

OAscrrer— Captaia O. P. Lenox Conyngbam, R E. 


Stan Obaerred 


Positiona 

Mean of Xelescope * w r\* Obeerved 

Bate ieiiith <iuping ofN. P. Be Bifiference < 
Bistancee Zenith Bistai 

tiou 


Half of tlie 


Bififerenca of 
Zenith Bistancee 


Seconds of 
Co-latitude 

by each 


1099 k 1116 Qr. 80 

Mar. 5 

»7 n » 


1189 k 1165 Or. 80 

Mar. 6 

f> .. It 

.7 6 

1168 k 1181 Qr. 80 

Mar. 6 

It tt It 

»i 6 

1181 4c 1186 Or. 80 

Mar. 6 

If II II 


1266 Ic 1272 Qr. 80 

Mar. 5 

II II II 

7. 6 

1866 4c 1272 Or. 80 

Mar. 6 

11 II II 

14 ® 

1296 k 1811 Qr. 80 

Mar. 5 

1327 4t I860 Qr. 80 

Mar. 6 

II It II 

,7 6 

1865 k 1363 Or. 80 

Mar. 5 

It 11 If 

1. 6 

1868 k 1895 Qr. 80 

Mar. 6 

ti >1 11 

7. 0 

1602 4k 1607 Or. 80 

Mar. 6 

ft It If 

„ 6 

16X8 3c 1686 Qr. 80 

Mar- 5 

1661 k 1676 Qr. 80 

Mar. 5 

H ft tf 

#» € 

1676 4k 1680 Qr. 80 

Mar. 6 

1498 k 1608 Qr. 80 

Mar. 6 


71 1$ 11-20 I + 32 14-00 25 


72 sa 45 ‘41 
45*40 


7* 33 + 14 25*43 

2-i8 25*52 


7a 23 57*5^ 4- 23 30*21 

57*55 *9*50 

72 58 17*96 - 10 50*78 

J7*95 4961 


7a 39 8*93 + 18 17*64 

8*91 I 


73 6 28*06 


7a 34 43-10 -f la 45*90 
4»-o7 46-24 


7* 49 33-8» - * S'5i» 

3379 ^'7* 

71 38 31 10 + # 

31-07 ssw 


73 3 SS'^3 - >6 »7 M 1 » 

55-60 srf >3 


73 19 5*77 + 48 31*45 


71 S3 31*53 +34 4*og 

31*48 7*43 


731841*13 4 - 38 46*40 

73 39 56*08 7 3«‘<>9 

. 3 



Weight 

























ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 


( 393 ) 


202 . Parampudi— Co-/af/Ywafe 72° 47' + 


Stars Observed 

1622 k 1524 Gr. 80 
1622 k 1529 Gr. 80 
1671 & 1572 Gr. 80 
1681 k 1595 Gr. 80 
1617 & 1632 <ir. 80 
1650 k 1666 Gr. 80 
1650 k 1668 Gr. 80 
1706 k 1724 Gr. 80 


Puslltoiis I 
Mean of ! 

Zeiutli 

Ditlances 

Observa- 

tion 


1894 

Mar. 6 

Mar. 5 

Mar. 6 

Mar. 6 

,Mar 5 

Mur. 6 

Mar. 6 


Mar. 4 

» 5 


Seconds of 
Half of Mie Oo-latitude 

Moan Ohscnod 

of N. P, D’s DiffcrtMuo of , . 

Zen.tl, „ 

obser- Mei 

vution 


73 12 56*86 - 25 28 65 28 21 28* 
73 14 22 36 - 26 54*34 28*12 28* 
7* 5.1*60 + 23 32 83 26 4^ 26* 
73 851*93 -- 2* 23*69 28*24 28* 
72 41 20 75 +6 6 65 27 40 27* 
72 46 it‘68 + I 14*94 26 62 26 
72 55 25*93 - 7 58*51 27*42 27* 


73 12 14*72 - 24 46*72 28 00 

14*73 46 80 27 93 27* 


0*87 

CO 

b 

0* ;S 

0*3043 



1727 k 1728 Or. 80 

>» II II 

1783 & 1769 Or. 80 

It »♦ 1» 

1777 & 1799 Or, 80 

i$ ♦> 

1799 A 1812 Gr. 80 

It l» II 

1827 & 1831 Gr. 80 

It tf O 

1867 & 1898 Gr. 80 
1882 k 1898 Gr. 80 


Mar. 4 


Mar. 4 10 56 K. W 

5 W. E 


Mar. 8 14 48 K, W 

„ 4 W. E 


Mar 3 15 5 

I. 4 


Mar. 3 22 

4 


Mar. 4 9 41 

Mar. 4 9 38 


72 51 31*47 - 4 44^ 27*03 

3' 45 5 6b 27 59 27 


72 23 58*80 + 23 37*53 26 32 

58*78 27*79 26*57 26* 


72 40 26 48 4 7 2*75 29*2;, 

26*46 0*7.1 27*19 28* 


72 56 41*24 - 9 12 63 28*61 

41*22 13 46 37*76 28* 


73 I 42 49 - *4 *5 *30 27 '.?o 

42 - 4 ; 14-71 i;'?® * 7 ’ 


73 12 40*33 - 25 II 53 28*70 28* 

73 10 12 49 — 22 44*88 27*61 27* 



1908 k 1929 Gr. 80 

«l O It 


Mar. 3 i 27 
4 


73 4 10*47 ~ 43*88 26 59 

10*45 42*99 27*46 27* 


ld89 k 1969 Or. 80 

v» ii II 

1977 A 1994 Gr. 80 

»l If II 

1994 k 2008 Gr. 80 

»» i» I* 

2008 k 2009 Gr. 80 

II It If 

9009 k 1977 Gr. 80 

fi n 


Mar. 3 23 26 

II 4 


Mar. 3 4 34 

I. 4 


Mar. 3 4 39 

,1 4 


Mar. 3 4 25 

I. 4 


Mar. 8 4 »o 

« 4 


73 49 26*09 


- i 58*91 I 2718 



o*i 8 0*0324 


0*17 0*0203 


0*64 0*3867 

0*38 0*0549 










(394) 


A8TB0N0MICAL LATITUDES. 


202. Parampudi— Co-latitude 72 ° 47 ' + 


Serial No. 
of pair 

Stars Obserred 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa* 

lion 

Mean 

of N. P. D’* 

Half of tlie 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co'latitude 

Pf 

II 

'3a 

'Z 

a 

0 

P V e 

hy each 
obser- 
vation 

Moan 



1894 

0 

/ 


O / 

// 

/ 

ft 

H 

M 




87 

2017 a 2029 Or. 80 

Mar. 

8 

*3 

4 * 

B. W 

73 30 

30' 11 

+ 37 

6*6i 

26’72 






»» l» M 

15 

4 



W,B 


20*09 


6*88 

56-97 

36*85 

1 *0 

0*49 

0*2401 

38 

2045 a 2047 Or. 80 

Mar. 

8 

it 

3 

W. B 

7 » S6 

58-39 

- 9 

1 13 

37*26 






1* ii ti 

15 

4 



B, W 


»8 39 


1*27 

37*12 

57-19 

0*7 

015 

00158 

89 

2045 a 2048 Or. 80 

Mar. 

8 

i 2 

1 

W, B 

7 * 57 

.34-07 

— 10 

6*24 

« 7'83 






»» 51 »1 

15 

4 



B. W 


.34-06 


6-47 

*7*59 

37*71 

0*7 

0*37 

0*0958 

40 

2060 2068 Gr. 60 

Mar. 

8 

11 

13 

B, W 

75 4* 

56-13 

+ 0 

30*04 

36*17 


! 




II 55 IS 


4 



W, K 


56* 12 


30*4 

26*26 

26*22 

1 'O 

1*12 

«*»S 44 

41 

2064 a 2124 Or. 80 

Mar. 

4 

3 

4 

E, W 

7» 35 

11-07 

+ 13 

16*30 

37 

^7*37 

0*7 

003 

0*0006 

42 

2144 a 2150 Or. 80 

Mar. 

3 

0 

50 

B, W 

7 * s« 

1-58 

-- 3 

34*16 

27*42 






fS 51 55 

55 

4 



W.B 


•■S8 


34 ‘60 

26 98 

27 • 20 

0*7 

0*14 

0 

0 

48 

2150 & 2167 Gr. 80 

Mar. 

8 

1 

i8 

W, E 

75 55 

45-48 

+ 34 

44 * 5 * 

27*00 






55 >5 15 

15 

4 



B, W 


45-48 


43*37 

55-85 

26*43 

[ 

0*7 

0*91 

0-5797 













2P « 32*6 

a Pee*. 

11*8876 


Summary. 

No, of pairs 43 

No. of observations 78 

Mean difference between observations taken E, W and those taken E s + 0^‘02 


Observed Co*latitude (weighted mean) 

72® 

47' 

27*'-84 

± 0*'-063 

Correction for Height above Sea^level. 


+ 

O'-OS 


Final Co-latitude 

0 

Cl 

47'! 

27*' 37 


Astronomical Latitude (A) a 

0 

17 

/ 

12 

32’68 

± 0 063 

Geodetic Latitude (G) » 

17 

12 

S8'28 


Deflection of plumb-line (A— 0) • 


— 

6*66 











Serial So, 
of ^lair 


ABSTBACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


( 895 ) 


208. Pa\ha\ 6 i—C 0 ‘latitude 68 “ 1 1 ' + 

Latitude ... 21® 49' Imtrument — Zenith Telescope 

in. 

Longitude ... 82 19 Mean Height of Barometer 29 08 

Height . . . 879 feet Mean Temperature 67^*8 

Oheerver — Lieut. E. A. Tandy, ll.E. 




Stars Observed 


1218 k 1223 Gr. 80 

1:^3 k 12 b Gr’so 
»» >» 11 


1250 k 1271 Gr. 80 

}| l> It 


1282 k 1S09 Gr. 80 
im It 1^ Gr.’sO 

n »> » 


1311 ft 1828 Gr. 80 

»l ft It 


1867 ft 1896 Or. 80 

It It t* 


1436 k 1465 Gr. 80 

» >1 ft 


1488 k 148C Gr. 80 

II »i »» 


1488 k 1508 Gr. 80 

i> If »t 


1511 k 1647 Gr. 80 
1647 k 1664 Gr. 80 


1667 k 1678 Gr. 80 

>* » f> 


1628 k 1680 Or. 80 

It II »» 



P V It 




o oooo 


o*i7.U 


0*9604 


0*0676 


0*1444 


o* i68i 


0*5776 


0*0625 


0*3704 


0*0025 




















(396) 


ASTRONOMICAL LATITUDES. 


203. PQXhQ.\6\— Co-latitude 68° ii' + 


Stars Observed 


Positions 

Moon of 1 




Seconds of 
Half of the Oo-latitude 

Observed 

, by eac). 

Z»mth J)i.l»nce. 

ration 



1652 & 1(^2 Or. 80 Mar. 7 

.. 11 M «• B 


6; 47 38*58 -f 23 36* 78 15*3^^ 

38-51 38*27 16*78 16*07 


1666 & 1672 Gr. 80 Mar. 7 

»t >» M »l 8 

1666 & 1672 Gr. 80 „ 8 


68 o 5484 + 10 21*83 16*67 

54*77 23*22 17*99 

3 26*65 7 50*45 17 10 17*25 


0*34 10*1734 


1668 & 1678 Qr. 80 Mar. 7 


»i *» »* 


68 t 36*68 I -f 9 40 04 16*72 

36*60 40*49 '7 09 16*91 


0*00 O' 0000 


1708 & 1709 ar .80 Mar. 7 


67 50 51*32 + 20 26*06 

51*26 24*31 


>547 >6*43 


0*48 0*2304 


1709 & 1810 Or. 80 5 Iar. 7 


68 25 8 64 - 13 52'i4 16*40 16*40 


0*51 01301 


1718 k 1732 Gr. 80 Mar, 7 


68 13 10*58 
10*50 


I . 54*12 
S3S6 


16*46 

i 6*94 16*70 


0*21 0*0441 


1761 k 1777 Gr. 80 Mar. 7 
1761 k 1798 Gr, 80 ]] 7 

» n 8 


68 16 24*51 

24*44 

14 32*78 
32*7» 


S 7*77 
7>9 
3 16*16 

> 5’59 


16-74 

•725 

16*62 

17*12 i 6*94 


Ull k 1418 Gr. 80 Mar. 7 


681441*14 - 3 *3*05 


1580 k 1684 Gr. 80 Mar. 7 

8 

1577 k 1584 Gr. 80 7 

IS II II ^ 


68 13 49*82 - 2 31*35 18*47 

49*77 3 a *55 > 7*23 

67 56 27*25 4 14 50*76 18*01 

2719 49*56 i6*;5 17 62 


2410 & 2414 Gr. 80 Mar. 10 


2431 & 2487 Gr. 80 Mur. 10 


2451 k 2476 Gr. 80 Mar. 9 

M ,1 I, I. 10 


2482 k 2610 Gr, 80 Mar. 9 

’■ *1 II 71 10 

2482 k 2521 Or. 80 „ 10 


2626 k 2541 Gr. 80 Mar. 9 

I. 10 

2681 k 2544 Gr 80 10 


68 IS 16*75 “ 3 59*9 > 7*46 > 74 ^ 


68 31 31*78 - 10 13*93 17*35 *7*35 0*5 


68 49 26*07 33 9*61 16*46 

2608 9*29 >6*79 16*63 


67 45 S 3‘*8 *>* »5 »3 S 9 *^‘37 

53*28 33*95 >^>*33 

57 33*3* *3 ^. 1 ’ 9 * i?*** 16*77 1*5 0*14 0*0394 


68 16 50-00 -r 15 32'43 17*5 


33 36*98 I i 6*88 




i*5 1 0' 39 1 o*3i83 















ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(897) 


203. Pathaidi — Co-latitude 68° n' -|- 






Positions 



Seconds of 

Oh 







of 


Half of the 

Co* latitude 

II 



•«s. 

•r* M-» 

^ o 

CO 

Stavs Obgsfved 

Date 

Zenitli 

DietanceB 

Telescope 

during; 

Observa* 

lion 

Mfan 

of N. P. D’» 

()b8t*i‘ved 
Diffpreiujc of 
Dislnncos 

by t‘ach 
obsor- 

Mean 

Weight 

« 

P v w 







ration 







1900 

e / 


• / // 

f V 






26 

2681 & 2656 Or. 80 

Mar. 9 

11 42 

W, E 

67 58 s8-6t 

■¥ 12 17*98 

i 6 *S 9 



i 



♦» l> 

10 


E, W 

58 64 

18*67 

*7 .H 

16-95 

1 *0 

004 

0*0016 

27 

2641 & 2710 Or. 80 

Mur. 9 

H 50 

W, B 

68 38 6- 37 

- a6 50* 17 

16*20 






t* *t »» 1 

n 10 I 


E, W 

6-41 

49 * 7 ' 

i6 70 

>6 45 

I *0 

0*46 

! 0 ’ 23 i 6 









2 P = 

• 28*5 

2 Tuv * 6 '4900 


Summary. 

No. of pairs 27 

No. of observations 61 

Mean difference between observations taken E,W and those taken W, E = 4* 0'^*39 
Observed Co-latitude (weighted mean) 68° 11' 16"' *91 + 0" 063 
Correction for Height above Sea-level + 0"’03 

Final Co-latitude 68°iri6"*94 

o f /f at 

Attronomical Latitude (A) = 21 48 43*06 + 0*063 

Geodetic Latitude (G) = 21 48 45*96 

Deflectiou of plumb-lioe (A— G) = — 2*90 




Serial No. 
of pair 


(398) 


ASTRONOMICAL LATITUDES. 


204. Patna— Co-Za^/Yt/fife 68° i»' + 


Latitude 

Longitude 

Height 


21® 47' Instrument — Zenith Telescope 

in. 

87 14 Mean Height of Barometer 29’ 77 

80 feet Mean Temperature 75°-4 

Observer — Lieut. E. A. Tandy, R.E. 


Stars ObietTed 


Positions 

D... 

tioii 


Seconds of 
Half of the Co*lutiiude 

Mean Obserred 

ofN.P.D’. Diffewnceof enoh 
Zwiith UntftncM 

vation 


861 & 869 Gr. 80 


)} )» » 


Mar. 3 to 41 


68 6 0*02 
003 


O’ 00 I 0*2520 


869 & 915 Gr. BO 


ft It ti 


Mar. 8 10 27 

M 4 


68 19 3634 
3^ 34 


O' 18 I 0*0227 


943 Sc 963 Or. 80 


V »» »» 


Mar. 8 4 36 

M 4 


68 35 * 5*59 
35*40 

*5*43 

35*44 


43 .7.1 
45*35 

44*33 

45*08 45* 


963 & 977 Gr. 80 


Mar. 3 4 5 

4 


68 14 1-54 
1*55 
>*57 
«*57 


41*83 

45**0 

44*35 

42*17 42 : 


977 & 1010 Gr. 80 


68 II o‘3i 


V >» »* 


943 & 1010 Gr. 80 


>1 t» »» 


it »» i» 


Mar. 3 4 39 

„ 4 

.. 6 

» 7 


68 33 24-26 
34*37 

24*39 

34*30 


- 19 41*35 

4**35 

40*77 

43*03 


*5 0*25 



1058 Sl 3058 Gr. 80 


1184 k 1221 Or. 80 


Mar. 8 
4 
6 
7 


1283 k 1240 Gr. 80 Mar. 3 


1272 k 1284 Gr. SO 


68 6 59*92 
, 59*93 
59*95 

59'95 

68 8 32 * 20 
32*18 
3»*>S 
3»‘»5 

67 47 57 *6 
57*>4 
S7’09 

57*07 


68 4 29*11 


5 43*94 
4**99 
4**57 
43-88 


8 14*16 


42*81 

4»'74 

41*59 

42*16 42 - 



•3 I 0*40 I 0*2080 





ABSTBAOTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(399) 


204. PaXmr-‘Co-latitu(le 68° 12 ' + 


.5 u 


{C*3 


-3 

Stan Obierred 

•S*5 


ClQ 



1843 & 1368 Gr. 80 

t> » }» 

M ♦» ♦» 

it it n 


1390 & 1395 Or. 80 

>* J) 

l> II It 

II It It 



l^oBitions 

ztmllf Telescope 

Pittance. 


Mar. 3 

.. 4 

,1 6 


Mar. 3 

,, 4 

II 7 


Half of the 

Mean Observed 

of K. P. 1)^8 Difference of 

Zenith Distances 


Seconds of 
Co'latitude 

by each 

obser- Mean 
vution 


68 7 16 58 + 5 26-73 43 31 

26 5 <; 43**4 

16*48 26-19 4-*‘67 

16*45 26- 1 5 42-60 I 42 93 


V P r e 


68 7 8-19 4 5 34*68 4287 

8*15 34*86 43 01 

8’ 08 34 18 1 42*26 

8 04 33*58 41 62 42'44 



0*21 0-0573 


0-28 o* 1019 


1428 & 1473 Gr. 80 

It It j* 

It It It 


Mar. 3 

t, 4 

I, 0 


68 9 54*59 + 2 48*74 43*.li 

54*55 48 02 4**57 

54*46 48*81 43 27 

54*4* 49 9‘ 44 33 43*38 


O ’ 66 0*5663 


1476 4c 1490 Gr. 80 

It It tt 


Mar. 3 

It 4 

II 6 


68 16 53 ‘69 - 4 11*29 4- 40 

• 53*65 11*12 42*53 

53 55 12*76 40 79 42*07 


o 65 0*3380 


1490 & 1494 Or. 80 

II It It 

II 11 If 

11 II II 


Mar. 3 

„ 4 

6 

„ 7 


68 30 57*47 - >8 14-17 43 *30 

57*42 15*15 42 27 

57*33 15 3* 42-02 

57*28 14-27 43 01 42 65 


0*07 o 0044 


1507 & 1522 Gr. 80 

II , 11 >1 

II M It 

1529 & 1536 Gr. 80 

tl II It 

It II Tl 

It If It 


Mar. 3 
4 

I. 0 


Mar. 8 

„ 4 

It 0 

It 7 


68 8 31*39 4 10*22 41 61 

31 *35 10 91 42 26 

•31*25 10*87 42 ’ 1 2 

31 20 11*43 42 ‘63 42*16 


67 57 > 06 

I *01 

O 

0*86 


+ 15 42*84 43*90 I 

41*52 42*53 

42*26 4317 j 

43*03 43*89 43*37 j 


o 56 0*4077 


0 65 1 0 5493 


1647 & 1564 Or. 80 


II Tl 

tl It 


Mar. 3 

It 

I. 7 


68 7 45*i8 + 4 57 97 43*15 

45 13 57*46 42*59 

4=502 57*56 43i;8 

44*97 58 71 43*68 43 00 


o 28 0*1019 


1667 Sl 1578 Gr. 80 

♦ I If H 


Mar. 8 
4 


1 1 58 W, E 

R, W 


67 52 22 23 

22-28 


4 20 19*96 42*19 

20*49 42 67 42*43 


o 29 o 0841 


1583 & 1595 Gr. 80 

II It It 


Mar. 3 4 45 I B, W 68 22 19 81 - 9 36*28 43 .53 

„ 4 W, K 19-76 35-79 4.5 97 *3'7S 


1 ■ 03 i I • *609 


1599 & 163S Or. 80 

II 11 II 


Mar. 3 
.1 4 


8 46 W, E 
B, W 


68 19 15*66 
>5*61 


- 6 32 52 43 * 14 

32*90 4**71 93 


0*21 o*© 44 i. 


1637 & 1650 Gr. 80 

II i> >1 

16GS & 1672 Gr. 80 

II It 11 


Mitr. 8 

4 


Mar. 8 
I. 4 


10 58 E. W 
W4E 


I 49 W, B 
E, W 


68 3a SO ’76 - 20 7*93 42*35 1 

50-73 7*64 43 09 42*97 ! 


68 13 22*01 -f 21*48 43*49 

11*96 31*51 43*47 4546 


0*25 0*0625 

0-76 0-5776 


1685 k 1686 Or. 80 

II It 


Mar. 3 

» 4 


14 27 E, W 
W, K 


68 30 24*69 
24 64 


17 41*.^ 42*39 

41*80 42*84 42^62 


O’ »0 O'OIOO { 


1691 ^ 1701 Gr. 80 

»i n •> 


Mar. S II 19 W, E 68 25 0*07 — ij 17*46 42*61 

„ , 4 K» W 0*02 16*48 43'S4 43‘®6 0*7 0*36 0*0907 



( 400 ) 


ASTBONOMICAL LATITUDES, 


204. Patna— Co-latitude 12 ' -j- 





MM 


■MMM 

Positions 






Seconds of 

Of 









of 



n»lf of the 

Co-latitude 

il 





Bate 


Mean ot 

Telescope 

during 

Observa- 

Mean 

Obserred 





Poo 

^s, 

•go 

Stars Observed 


Zenith 

Bistancea 

of N.P. D’s 

Difference of 
Zenitli Distances 

by each 
obser- 

Mean 

*£ 


CO 






tiou 


1 



1 

vntion 







1899 


o 



o 

y // 


r 







26 

1701 & 1705 Gr. 80 

Mar. 

3 

11 

3 * 

E. W 

68 

.18 .^*'89 

- 

^5 

49*06 

41 ■ 8.1 


0*7 

0*67 

0*3142 

»» 1) >» 

•1 

4 


W.K 


31*84 



47*90 

43 94 

43*39 

27 

1708 & 1709 Gr. 8Q 

Mar. 

3 

14 

41 

W,E 

67 

SO . 3 »‘ii 

•f 

22 

10*25 

4 *m 6 

42*08 


0*64 

0*2867 

l> 11 1* 

If 

4 


E, W 


32*05 



9*75 

41*80 

0*7 

28 

1709 It. 1729 Gr 80 

Mar. 

3 

14 

S8 

E, W 

68 

7 .^. 5 * 0.1 

•f 

5 

7*,‘;5 

41'58 




0*01 18 

11 11 »f 

II 

4 

W, E 


34 <(8 



7’6i 

4*'59 

42*59 

07 

0*13 

29 

1825 4 c 3842 Gr. 80 

Mar. 

3 

aj 

o 

W, E 

68 

16 27*36 


3 

44 * 5,1 

42 * 7.1 


0*7 


0-II77 


»t t> 11 

11 

8 



El W 


27*00 



45 ** 

41-89 

42*31 

0*41 

30 

1842 & 1843 Gr. 80 

Mur. 

3 

23 

14 

E,W 

68 

2 4 . 1*37 


9 

58 '95 

42*32 

41 56 


0* 16 

0*0179 

II >1 II 

ti 

8 



W, B 


4 .rn 



59'89 

42 ‘80 

0*7 

31 

1862 <b 1884 Gr. 80 

Mar. 

3 

O 

57 

K, W 

68 

>7 

_ 

4 

.^ 0*74 

41*99 



0*67 

0-4489 

*t 11 11 

11 

5 


W,E 


12*62 



30*51 

42*11 

43*05 

1*0 

32 

1892 & 1911 Gr. 80 

Mar. 

8 

»9 

*3 

W, E 

E, W 

68 

9 43 «5 

+ 

2 

60*91 

44-16 



079 

0*6241 


il 11 M 

11 

5 


43 ' '6 



59 69 

4* 8s 

43*51 

1 *0 

83 

1929 & 1954 Or. 80 

Mar, 

3 

3 

U 

E, W 

68 

16 3-63 


3 

20*89 

42*14 




o* 1065 

II »» 11 

ii 

5 


W, B 


2*92 


- 

20*41 ' 

42 *S» 

42*33 

0*7 

0*39 

34 

1954 & 1965 Gr. 80 

Mar. 

3 

3 

6 

W. B 

67 $8 as’so 


14 

6*88 

41 -.38 



0*57 

0*2274 


11 l> l» 

11 

6 



E, W 


35*40 



6*52 

41*92 

4**15 

0*7 

35 

2017 & S 019 Gr. 80 

Mar. 

3 

17 

28 

E| W 

68 36 *-59 


*3 

20*47 

42*12 



0*23 

0*0529 


ft If 11 

11 

5 


W, E 


2*52 



18-74 

43*78 

42*95 

I ‘0 

36 

2048 It 2104 Gr. 80 

Mar. 

3 

*7 

26 

W,B 

68 

*3 S ^'97 


11 

» 4 S 9 

42*38 

42*48 



0*0576 

II II II 

II 

8 



E, W 


56-76 



14-18 

42*58 

1 *0 

024 

87 

2124 & 2127 Gr. 80 

Mar. 

8 

I 

17 

K, W 

68 

16 9*04 


3 

*6-6,1 

42*41 




0*1089 

11 *1 »• 

ft 

8 


W. B 1 


8*8s 



^*6-48 

42*37 

42*39 

1*0 

033 

38 

2150 h 2173 Gr. 80 

Mar. 

3 

5 

S* 

W,B 

67 

S« 47‘48 

4 

20 

5 SI 4 

42*60 




0*0009 


11 11 11 

If 

8 


E, W 

47*39 



SB’ 49 

42*78 

I’O 

. 0*03 

89 

2225 k 2248 Or. 80 

Mar. 

2 

8 

40 

W.E 

67 

S« 49 61 

+ 

20 

S 3 *4 

4**85 




0*0484 


11 11 If 

II 

S 


B, W 

49-46 



5*-69 

42*«5 

42*50 

1*0 

0*22 

40 

2256 k 22($8 Gr. SO 

Mar. 

2 

8 

1 

B, W 

67 

50 0*34 

4 

22 

40 - 7 * 

41*04 

41*63 



1*2100 


1) II II 

It 

8 



W,E 

0*24 



4 » M 

42*19 

1*0 

no 

41 

2231 & 2325 Gr. 80 

Mar. 

2 

4 

. 1 

W,B 

58 36 23*32 


»3 

39 * 9<5 

4 .V .?8 



0*15 

0*0225 


1* II II 

>1 

8 



E, W 


23*39 



4 «'S* 

41*77 

4**57 

1*0 

42 

2864 k 2870 Gr. 80 

Mar. 

2 

8 

3 * 

B, W 

68 

.33 » 98 


20 

» 7 ' 4 S 

43*53 

43*53 

0*7 

0*81 

0*4593 

43 

2887 & 8393 Gr 80 

Mar. 

2 

*9 

30 

W, B 

68 

19 I4>j6 

, ^ 

6 

30-36 

44*20 



0 * 4 * 

o '2394 


II It II 

*• 

8 

B,W 


14*60 



3*‘40 

42*20 

43*20 

1*0 

44 

2410 k 2414 Or. 80 

Mar. 

2 

5 

i8 

E.W 

68 

*5 7^*9 

'' • ^ 

2 

*4-91 

42*27 

42 -61 





i» 11 11 


8 



W,E 


7**9 



*4- *4 

42*95 


OMI 

o*o68| 



ABSTEACTS AND aXTMMABIES OF OBSERVATIONS AND BE8ULTS. 

204. Patna — Co-latitude 68° 12 ' + 


( 401 ) 


Serial No. 
of pair 

Stars Observed 

Bate 

Mean of 
Zenith 
Bistanoes 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N.P. D’a 

Half of the 
Observed 
Bifferencc of 
Zenith Distances 

Seconds of 
Co-latitude 

II 

S 

V 

Pee 

by each 
obser- 
vation 

Mean 






1899 



/ 


• 

/ 


/ 

tf 

u 

N 




45 

2414 

Sc 

2437 

Qr. 80 

Mar. 

2 

5 

5 

W, E 

68 

28 

'a'7R 

- *.5 

.33*7^ 

42-07 






>» 


i* 

)> 

It 

8 



E, W 



«5 f >3 


. 34 \P 

4*’5* 

41*79 

0*7 

0*93 

0*6054 

46 

2476 

Sc 

2482 

Or. 80 

Mar. 

2 

5 

36 

E, W 

68 

25 

. 30*53 

— 12 

47*64 

42-80 








t» 

» 

ti 

8 



W, K 



30 60 


47-69 

42 91 

42-90 

1 -o 

0 18 

0-0324 

47 

2534 

Sc 

2555 

Or. 80 

Mar. 

2 

7 

34 

W, K 

68 

10 

»«‘39 

+ 2 

21*12 

42 * 5 * 






It 




II 

8 



E, W 



2 I* 5 » 


20 75 

42*27 

42*39 

I -0 

1 

0*33 

0 1089 

48 

2576 

Sc 

2608 

Gr. 80 

Mar. 

2 

10 

2 

W, K 

68 

*5 

36‘.« 

~ 2 

53 '“S 

43**7 






11 


•1 


II 

8 



E, W 



36j» 


S4’i8 

42*34 

42 81 

I -0 

0*09 

1 

1 00081 



•mm 















‘ 44 » j 

2 Pvr •- 9*9918 


Summary. 

No. of pairs 48 

No. of observations 126 

Mean difference between observations taken E, W and those taken W, E = - 0"*66 


Observed Co-latitude (weighted mean) 

68° 

12' 

42" -72 

± 0" 047 

Correction for Height above Sea-level 



0"00 


Final Co-latitude 

68° 

12' 

42" -72 


Astronomical Latitude (A) =: 

0 

21 

/ 

47 

// 

17-28 

// 

± 0-047 

Geodetic Latitude (G) = 

21 

47 

20-83 


Deflection of plumb-line (A— G) = 


— 

3-55 




(402) 


ASTRONOMICAL LATITUDES. 



205. Phallut- 

Co-latitude 6a® 47' + 


Latitude 

CO 

o 

Instrument — Zenith Telescope 


Longitude 

... 88 3 

Mean Height of Barometer 19‘45 


Height 

... 11815 feet 

Mean Temperature 29°'9 



Observer — Lieut. 

, H. M. Coffie, R.E. 






Mean of 

PoBifcions 
of 1 

Telescope 


Mean 

Half of the 
Observed 

Seconds of 
Co-latitude 

Cu 

1 



‘S 

4> 0 

w 

iSUiri UDsorTOQ 

X/BI 

16 

Zenitb 

DistuQceB 

during 

Observa- 

tion 

of N. P. D’e 

Difference of 
Zenith Distances 

by each 
obser- 
vation 

Mean 


V 

P e V 



1902 

0 



• 

/ // 


/ 

// 

f/ 

// 




1 

430 & 432 Newcomb 

Mar. 

16 

16 

5* 

E, W 

63 

10 16*03 

- 

32 

20*74 

SS-»<) 

55- *9 

0*7 

0*09 

0*0057 

2 

437 k 445 Newcomb 

Mar. 

15 

*4 

18 

E, W 

62 

24 8 *4 

+ 

23 

47 -jS 

55*52 

55-52 

0*7 

0*32 

0*0717 

3 

458 k 461 Newcomb 

1 ! 

Mar. 

15 

1 f 

42 

W, E 

6a 

>3 S‘56 

+ 

34 

49*37 

54*93 

54-93 

0*7 

0*27 

O ' 05 lO 

4 

462 k 478 Newcomb 

Mar. 

15 

27 

S4 

E, W 

6a 

26 3-48 

1 + 

21 

52*11 

55-59 

55*59 

0-7 

0*39 

0-1065 

5 

476 & 485 Newcomb 

Mar. 

15 

0 

27 

W,E 

6a 

a6 56*63 

1 + 

20 

s8-8s 

55-48 

55*4® 

0*7 

j o-aS 

0*0549 

6 

488 k 493 Newcomb 

Mar. 

16 

3* 

26 

E» W 

6a 

38 42*86 

+ 

19 

I2‘33 

55*09 

55-09 

0*7 

o* 1 1 

0*0085 

7 

496 k 506 Newcomb 

Mar. 

15 

0 

.^8 

W, E 

6a 

21 40*53 

4 

36 

14*66 

55 '8 

55-18 

0*4 

0*02 

0*0002 

8 

605 & 617 Newcomb 

Mar. 

15 

0 

32 

E, W 

6a 

27 29*84 

+ 

20 

25*66 

55-50 

55-50 

0*4 

0*30 

0 ’ 0360 


559 k 676 Newcomb 

Mar, 

14 

20 

23 

E, W 

6a 

50 31*16 


2 

36-40 

54-76 

54-78 

0*7 

0*44 

0**355 

10 

683 k 687 Newcomb 

Mar. 

15 

16 

17 

B, W 

6a 

39 4014 

+ 

8 

M-73 

54-87 

54-87 

0*7 

0*33 

0*0762 

11 

589 k 604 Newcomb 

Mar. 

14 

24 

42 

E, W 

6a 

34 39 40 

+ 

23 

16*63 

56-03 






»* f > if 

>♦ 

15 



W,E 


39-32 



»5'98 

55-30 

55-67 

* *0 

0*47 

0*2209 

12 

610 k 626 Newcomb 

Mar. 

14 

32 

30 

B. W 

6a 

59 32*82 


11 

38-63 

54->9 


* 




M )* ft 

♦f 

15 



W, B 


32*74 



37-66 

55 -08 

54-64 

1 *0 

0*56 

0*3136 














ai' - 

' 8-4 


s 1 *0807 


Summary. 

No. of pairs 12 

No. of observations 14 

Mean difference between observations taken E, W and those taken W, E = + 0*'*01 


Observed Co-latitude (weighted mean) 

62® 

47' 

66* -20 

± 0*'*078 

Correction for Height above Sea-level 


•f 

o'-eo 


Final Co-latitude 

bi 

CD 

47 ' 

65"*70 


Astronomical Latitude (A) ae 

6 

27 

/ 

12 

ff 

4-80 

± 0*078 

Geodetic Latitude (G) w 

27 

12 

40*86. 


Deflection of plumb-line (A— 0) m 


vww , 

86*56 





A.BSTBACTS AND SUMMABIES OF OBSBEVATIONS AND EBSTJLT8. 


( 408 ) 


206. Pirmulo— Co-latitude 72 ° 6 ' + 


Latitude 

Longitude 

Height 


... 17° 53' Instrument — Zenith Telescope 

in. 

... 78 38 Mean Height of Barometer 28*11 

... 2093 feet Mean Temperature 63°'6 

Observer — Captain G. P. Lenox Conyngham, K.E. 


Stare Observed 


... 78 38 
. . . 2093 feet 


Mean ot 


Distances 


roeitions 


Obsorva 


Half of the Co lt 

Mean Observed 

of N.P. D’s DiCferonfe of , i 
Zemtl. 


Seconds of 
Co-latitude 


obser- Mean 

TtttlUll 


342 k 353 Or. 80 


71 44 48* + 22 I.rio 61*23 

48*10 >.V 37 61*53 61*38 


353 k 369 Or. 80 


71 55 44*15 + 11 16*67 60*82 

44*18 i;*53 61 71 61*27 


873 k 374 Or. 80 


71 41 17*50 + 25 4.r96 61*46 

17*53 4352 61*05 61*26 


390 k 411 Or. 80 


71 54 19*26 + 12 42*11 61 *,^7 

19*29 43 ‘3d 63 62 62 00 


418 k 431 Or. 80 


l> M 1 > 


3a 7*03 -* 25 S ‘43 6i*6o 

7*05 4*93 62*12 6 1 *86 


481 k 433 Or. 80 


I* it 


72 14 48*17 - 7 47* ‘O 61*07 

48*19 46*09 62 10 61 *59 


438 k 449 Or. 80 


71 49 19*55 17 40*84 60*39 

19*56 40*26 5983 6o*iJ 


449 & 460 Or. 80 


72 *.3 .35*70 - 6 35*18 60*52 

35 7» 35 *3*^ 60*34 6o*45 


467 k 475 Or. 80 


7 * 35 58*5* *<■ 3 * 3 * 5 * 62*03 

58*53 3*72 61*25 61*64 


531 k 539 Or. 80 


72 29 30*71 — 22 27*33 63*38 

30*72 28*91 6i*8i 67*60 


539 k 553 Or. 80 


II II ’I 


72 16 51*41 — 9 45*7* 62*70 

51*42 48*68 62-74 62*72 


662 k 689 Or. 80 

» If II 


7* S 4S 8S + » »5'49 6»‘.U 

45-87 »5-3» 61-19 6 i -»7 


ISO ft 620 ar. 80 


II If II 


72 t 16*46 4* 4 46*19 62*65 

16*47 45*59 63*06 61*36 


626 k 648 Or. 60 

♦» It I* 


7* » »4'33 4 37'90 6l-»5 

*4-33 37 -a3 61-56 61-90 


604 ft 677 Or. 80 


71 40 «7'»3 f -♦ *6 44 «® 6»'33 














( 404 .) 


ASTRONOMICAL LATITUDES. 

206. Pirvnulo— Co-latitude 72 ,'’ 6 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Moan of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’» 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Oo-latitude 

Weight >* P 

0 

Poo 

by each 
obser- 
vation 

Mean 



] 893-94 

o 

0 


0 0 if 


// 


ff 




18 

682 & 700 Gr. 80 

Jan. 

8 

4 

9 

E. W 

11 4 57-26 

■f 2 

5*52 

63*78 






It »t »i 


4 



W, B 

S 7»8 


4-83 

63*11 

6a -45 

1*0 

0*86 

0-7396 

17 

713 & 784 Gr. 80 

Jan. 

3 

f 

19 

W, K 

72 22 37*93 

- 15 

35 ' 9 t 

62*02 






It If l> 

II 

4 



E, \V 

37*94 


34 ' 4 <* 

63*48 

62-75 

1 *0 

I *16 

^• 34 S 6 

18 

740 k 7 S 4 Gr. 80 

Jan. 

3 

5 

*4 

E, W 

72 28 19*67 

— 21 

17*54 

62*13 






It ft It 

If 

4 



W, E 

19*68 


17 92 

61*76 

61-95 

0*7 

0*36 

0*0907 

19 

749 U 754 Or. 80 

Jen. 

3 

B 

2J 

E, VV 

72 37 35' 43 

- 30 

3210 

63 '33 






»t It It 

It 

4 



W, E 

35' 45 


34*59 

60*86 

62*10 

0*7 

0 * 5 * 

O’ 1821 

20 

796 k 800 Gr. 80 

Jan. 

3 

15 

20 

B, W 

7* «9 56‘33 

- It 

55 ’06 

61*27 

61*27 

o’S 

0*32 

0*0512 

21 

798 ic 800 Gr. 80 

Jan. 

3 

«5 

22 

B, W 

72 21 54-71 

- 14 

53 ' 70 

61 *01 

61*01 

0*5 

058 

0*1682 

22 

828 & 887 Or. 80 

Jan. 

4 

22 

57 

W, E 

71 5 « 3*48 

+ *5 

sro» 

60*50 






It It It 

tt 

3 



E, W 

347 


57*74 

61 *31 

60 *86 

0*7 

<*'73 

0 

0 

23 

828 A 840 Gr. 80 

Jan. 

4 


9 

W, E 

7* 3 SO '(>9 

3 

9*42 

6o* 1 1 

60*11 

> 0*5 

1-48 

10952 

24 

866 A 861 Or. 80 

Dec. 

31 

>4 

55 

E, W 

It 20 s.r 47 

- 13 

52‘si 

61*26 






>• 11 Ik 

Jan. 

3 



W, E 

53 -S* 


51*40 

62*12 

61 ‘69 

1 *0 

0* 10 

0*0100 

25 

886 Sl 888 Or. 80 

Deo. 

31 

i8 

54 

W, B 

71 36 56-64 

+ 30 

4*94 

61-58 






1* it II 

Jan. 

3 



E, W 

56-68 


4*94 

61*62 

61*60 

0*7 

001 1 

0*0001 

26 

887 4 888 Or. 80 

Jan. 

3 

i8 

53 

E, W 

7 ' 35 S4-*8 

+ 31 

6-65 

60*93 


0*5 

1 0-66 

0*2178 

27 

916 & 948 Or. 80 

Jan. 

2 

o 

47 

B, W 

7 * IS ii’ia 

- 8 

8*98 

62*15 


0*7 

0-56 

0*2195 

28 

94 C & 992 Gr. 80 

Deo. 

81 

3 

98 

B, W 

72 23 I2-8i 

— 16 

9*71 

63* 10 


0*7 

1*51 

I 

1-5961 

29 

994 & 1001 Or. 80 

Jan. 

2 

10 

6 

B, W 

72 30 39- *1 

- *3 

37*04 


H 

0*7 

1 0-58 

0 - 2.355 

30 

1025 & 1087 Ghr. 80 

Doo, 

31 

t 

41 

B. W 

7 * 3 » 1394 

-- *5 

11*97 

RM 






If » It 

Jan. 

2 



W,B 

14*00 


12*22 


61*88 

1*0 

0*29 

0*0841 

31 

1053 4 1057 Gr. 80 

Dec. 

31 

4 

9 

W, B 

71 3O 47 ’ 3.3 

+ 30 

« 4 ' 5 * 



1 




>1 tk » 

Jan. 

2 



K, W 

47*43 


14*08 

RM 

6 j *68 

1 *0 

0*09 

0*0081 

32 

1062 k 1082 Qr. 80 

Deo. 

SI 

1 

5 

8 

i E. W 

7* 33 48*28 

— 26 

46-07 

RIH 






11 II II 

Jan. 

2 




4 S* 3 S 


46-34 

61*98 

62*10 

1*0 

o*si 

0*2601 

33 

1009 k 1116 Or. 80 

Deo, 

31 

ts 

49 

W, K 

72 15 10*72 

- 8 

9*00 

61*72 






It It It 

Jaa. 

2 



B,W 

10* 80 


9*65 

61 * 15 

61-44 

1*0 

0*15 

0*0225 

34 

11,68 4 c 1181 Qr. 80 

Dec. 

31 

4 

26 

W, » 

7*33 **S6 

- *5 

59*55 

62*01 






If ti ti 

Jan. 

2 



B, W 

1*67 


6o-47 

61*20 

61*61 

0-7 

0*02 

0*0005 

35 

1181 4 c 1184 Gr. 80 

Deo. 

31 

4 

*7 

E. W 

7 * *3 56*9^ 

- 16 

55*o> 

61 *96 






M )» It 

Jan. 

2 



W, B 

. 57*99 


57*53 

S 9 S 6 

60 * 76 

0-7 


o*432a 









ABSTEACT8 AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(405) 


206. Pirmulo — CO’latitude 72 ,® 6 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
Distancos 

Positions 

of 

Telescope 

dnrinfc 

Observa- 

tion 

Mean 

of N. B . D't 

Half of the 
Observed 
Difference of 
Zeniilk Disiunces 

Seconds of 
Co-latitude 

Weight ~ P 

V 

Pee 

by each 
obser- 
vation 

Mean 



1894 


0 



♦ / // 

/ 


II 

1/ 




36 

1232 & 1261 Gr. 80 

Jan. 

5 

i8 

39 

W 

71 40 38-7J 

+ 26 

22*54 

61*16 






>» li It 

IS 

6 



W, E 

38-76 


21 *81 

60-57 

60*92 

1*0 

0*67 

0-4489 

37 

1266 k 1272 Gr. 80 

Jan. 

5 

5 

38 

VV, E 

72 29 8*46 

- 22 

6 * 7.5 

61*71 






»» II It 


6 



E, W 

8*51 


7 70 

60 81 

61*26 

I 0 

0 ?3 

0*1089 

S8 

1282 & 1289 Gr. 80 

Jan. 

6 

9 

49 

E. W 

71 40 48*02 

+ 26 

12*94 

60*96 






II 11 tl 

It 

6 



W.E 

48 06 


*3*05 

61 * 1 1 

61*04 

1 '0 

<^' 5 S 

tit 

0 

b 

39 

1300 k 1313 Gr. 80 

Jan. 

5 

12 

5 * 

W.B 

71 39 17-81 

+ 27 

43*02 

60*83 






>1 It II 

i> 

6 



E, W 

17*86 


41-70 

SOS'* 

60 *20 

1 * 0 

>*39 

j* 93 »» 

40 

1327 Sc 1350 Gr. 80 

Jan. 

6 

1 

21 

E,W 

72 .^4 41*44 

- 27 

40*16 

61*28 






II It II 

II 

G 




4 i‘SC> 


39*62 

61 88 

61- $8 

i *0 

0*01 

0*0001 

41 

' 1365 Sc 1395 Gr. 80 

Jan. 

5 

O 

11 

E.W 

72 12 57*4.^ 

-- 5 

56*68 

60-73 






It 1 } II 

II 

0 



W. K 

57*49 



61*44 

61 * 10 

0*7 

0*49 

O’ tG8i 

42 

1368 & 1395 Gr. 80 

Jan. 

6 

o 

37 

E, W 

72 38 30*31 

- 3 » 

29*07 

61*24 






II II II 

II 

6 



W, B 

30*37 


29*08 

61*29 

61*37 

0*7 

O* ^2 

0*0717 

43 

1411 k 1413 Gr. 80 

Jan. 

5 

0 

38 

W. E 

7 » 57 56 - *9 

+ 9 

6*02 

62*21 






II II It 

II 

6 



E, W 

56-25 


6 37 

62*62 

62*42 

1 *0 

0 83 

0*6889 

44 

tils Sc 1449 Gr. 80 

Jan* 

6 

7 

26 

E, W 

72 32 46*91 

- *5 

44 * 3 .? 

63*68 






It It t) 

It 

6 



W,B 

46*99 


44 06 

62*93 

62*81 

1 *0 

1 * 23 

1-4884 

45 

1451 & 1474 Or. 80 

Jan. 

5 

1 1 

33 

W, E 

72 ^3 * 0 * 3.1 

— 16 

18*49 

61*84 






II If II 

tt 

6 



E, W 

20*40 


*9*23 

61*17 

61*5! 

0*7 

o’o8 

0*0045 

46 

1474 * 1480 Gr. 80 

Jan. 

6 

11 

28 

E. W 

72 18 40*05 

— 11 

38*07 

61*98 






•1 11 II 


6 



\V,B 

40*12 


39*25 

60*87 

6 i *43 

0*7 

0*16 

0*0179 

47 

1490 iSl 1517 Gr. 80 

Jan. 

5 

12 

44 

W.E 

71 45 5*03 

+ 21 

55 * 70 

60*73 






11 ^11 II 

11 

6 



E, W 



56*16 

61*27 

61 *00 

0*7 

0*59 

0*2437 

48 

1517 & 1520 Gr 80 

Jim. 

6 

12 

*7 

E. W 

72 12 5*77 

- 5 

5*37 

60*40 






tl II tl 

11 

ti 



W, E 

5-86 


4*90 

Go * 96 

60 *68 

0*7 

0*91 

0 - 5/97 












2P 

= 39*1 

5Pm) = 

18*6410 


Summary. 

No. of pairs 48 

No. of observations 89 

Mean difference between observations taken E, W and those taken W, E = + 0"*28 


Observed Co-latitude (weighted mean) 72® 

7' 

r-59 

± 0"-068 

Correction for Height above Sea-level 

+ 

0"09 


Final Oo-latitude 72® 

7' 

r-68 


o 

Attronomical Latitude (A) =17 

/ 

52 

58-32 

+ 0-068 

Goodetic Latitude (G) s 17 

53 

2-81 


Sefectieft of plumb-line (A— G) * 

- 

4-49 





Serial No. 
of pair 


( 406 ) 


ASTBONOMICAL L ATITUI>1S. 






108 &; 118 Newcomb 


»• j» »» 


130 & 134 Newcomb 

»f »i >» 

H M » 


171 & 176 Newcomb 


217 & 221 Newcomb 


221 & 230 Newcomb 


244 k 255 Newcomb 


>» *» 


258 & 268 Newcomb 


274 k 296 Newcomb 


11 » n 


283 k 296 Newcomb 


Jan. 14 lo 14 
16 

.. 10 


Jan. 14 16 7 

„ 16 
« 16 


Jan. 14 8 46 

15 

M 16 


Jan. 15 38 44 

.. 16 


Jon. 15 28 38 

M 16 


Jan. 15 12^ 57 

.. 16 


Jan. 14 la J 
» 16 


Jon, 13 3; 41 

»» 14 

H 16 


Jon. 13 3. 43 

14 

» 15 


71 6 6*82 

7*00 
7*17 

71 .34 42 76 
42 '9.1 
43-09 


71 29 32*24 
32*37 
3**5« 


71 3 25*48 
25*58 


71 8 56*08 

56*17 


71 20 14*87 
14*96 


71 18 6*42 
6*50 


70 54 53*73 
5.1 ’80 
53*87 


70 53 55*80 
55*88 
55*94 


*♦• 4 3.V4.!^ 40*27 

34 06 41*06 

33*46 40*63 40*76 


— 24 2*18 40*58^ 

3*38 40*55 

3*04 4**05 4069 


~ i8 5**69 40*55 

51 05 4«*.P 

53*49 40*03 40*81 


*f 7 15*24 40*72 

25*45 4**03 4o*8S 


2 0*4613 


4* I 44*42 

44*92 


- 9 .^2*53 

32*93 


- 7 25*67 
25 ■ *6 


+ IS 48** 1 2 
46 90 
47*77 


4 16 44*88 
45 * >9 

45-02 


40*50 

41*09 40'8c 


42*34 

4203 4215 


40*75 

41*34. 41*0! 


4**85 

40*70 

41*64 41 


40*68 

41*07 

41*56 4I-1C 


o-'5o I 0*2500 


O' 58 03364 


o*8i I 0*4593 


O' 15 0'02Z5 


0*28 0^0784 


299 k 314 Newcomb 


299 & 819 Newcomb 


325 5c 329 Newcomb 


. M 11 tl 


832 5c 340 Newcomb 


Jan. 13 22 K 

» 14 


Jan. 18 22 i4 

n 14 


Jan. 13 27 

» 14 


Jan. 18 I 21 li 
14 



71 14 50*86 
50*9* 


71 9 47*ao 
47‘«5 


71 20 25*88 


7t 14 12*58 


- 4 9'9* 

9’4^ 


+ o S 4 ' i ^ 
S4*3 

- 18 SQM* 
•$ 


40 '95 

41 -43 ii‘* 


41 -.16 

4‘'48 4«*4: 



3 3<»'S* 
31 <>3 




*5 0*18 0*0162 


0*04 0*0016 

















ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(407) 


207. Prome-~Co-latitude 71° 10 ' + 


Serial No. 
of pair 

Stan Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

o 

o 

Half of the 
Observed 
Difforencu of 
Zonith Distances 

Secon 

Co-lal 

by oacli 
obser- 
vation 

ds of 
itude 

Moan 

(U 

II 

z 

V 

' 

Per 



1905 

o 



• / // 

/ 

H 


tf 




14 

364 Sl 874 Newcomb 

Jan. 

13 

20 

54 

E. W 

7r 46 0*45 

- 35 

27 U 

42*12 






*» 11 M 

'■ 

14 




948 


28 * 24 

4**24 

41-68 

0 5 

0 

b 

0*0450 

IG 

3 G 6 U 374 Newcomb 

Jan. 

13 

20 

34 

B, W 

71 26 17*88 

“ »S 

36 

41 * 5 .^ 






11 11 >> 

1 

11 

14 



! W,E 

17-90 


35*63 

42*27 

41 IjO 

0 5 

0*52 

o "^352 

16 

398 k 896 Newcomb 

Jan. 

18 

4 

*5 

W. R 

70 j8 41-54 

+ 12 

0*58 

42*12 j 






II 11 11 

- 

14 



K. W 

41 56 


I ofi 

42*62 ! 

1 

4 V ,7 

I 0 

0*99 

0 t)Soi- 

17 

393 k 401 Newcomb 

Jan. 

14 

4 


E, W 

71 15 11*12 

- 4 

28 • 63 

42*49 

42 49 

0*5 

I 1 1 

0 6i6t 

18 

419 k 427 Newcomb 

Jan. 

13 

■ 

54 

E, W 

71 37 34*20 

- 26 

5«*49 

42*71 

1 

i 42*71 

0*5 

»*.U 

0*8845 

1 











i 2 P - 

14*6 ] 



2 Vvv ^ 

5*6325, 


Summary. 

No. of pairs 18 

No. of observations 39 

Mean difference between olnervations taken E, W and those taken W, E = — 0'' ‘04f 


Observed Co-latitude (weighted mean) 

71° 

10- 

41" 38 + O^-lOl 

Correction for Height above Sea-level 



0 

6 

0 

Final Co-latitude 

7f 

10 

41" -38. 

Astronomical Latitude (A) = 

0 

18 

/ 

40 

r 

18-62 ± O-IOT 

Geodetic Latitude (G) = 

18 

49 

14-18 

Deflection. o£ plumb-line (A— &)> » 


+ 

4t'44 





Serial No. 
of pair 


( 408 ) 


ASTBONOMICAL LATITUDES. 


208. QueXXsL— Co-latitude 59'' 47' + 

Latitude ... 80° 12' Jnstrument — T.S. 12-inch Theodolite No. 2 

in. 

Longitude 67 3 Mean Height of Barometer 24* 81 

Height ... 5500 feet Mean Temperature 54^-5 

Observer — Captain H. Wood, R.E. 



Observed Zenith 
Distance 


Seconds of 
Oo'latitude 





9 H. Draconis* 

If 

M Hjdwet 


33 Sextantis* 

« TJrsie Majorisf 



g Girafot 
fi Hydwc* 


73 DraconU* 
>1 

i Antliffif 


B. A. V. 2320t 
t Hjdrffif 


f Ursaa Majorisf 

*» II 

S Leonis* 


a Coupef 
11 

4 n. Draeonis* 


y tJiaaj Majoris* 
13 C bevel urej 


83 Leonis}; 
t Urs* Majorisf 


V Xieonist 
76 Ursm Majoris* 


Apr. 8 


Apr. 9 


Apr. 9 


Apr. JO 


Aur* 10 


Apr. 11 


Apr. 11 


Apr. 11 


Apr. 11 


1.1 47 *9*3 
*9*3 

J05 4i 45*5 
45*5 


9< M *7*7 
*7*7 

*7 43 50*9 
50*9 


»3 5^ 5*** 
S*‘* 

io6 21 4*8 

4-8 


• 7 49 35^0 

35*0 

1*6 37 38*0 
38*0 


I 4 3*** 
31*2 

121 19 52*6 

5**6 


44 58 S4’o 

.S4'0 
74 i 54-8 
S4-8 


•07 47 .4.4’.4 
S3- 3 
II 51 O'l 

O* I 


56 *3 0-7 

0-7 

63 37 *3*^ 


86 28 1*8 

33 3* >*'9 

12*9 


90 17 50*6 

50*6 

*6 45 38*6 


+ 46 O 3 1 M 

3**6 

- 45 53 .18 * I 


— 31 26 22*0 65*7 

20*8 66*9 

■f .^2 4 10*4 61*3 

9*6 6o'5 


45 5* 10*3 

8*8 

-* 46 3a 58*8 

58*0 


^ 67 37 34‘7 

36*0 

— 66 49 31*8 

3»*7 

^ 5S 43 *9*9 

28*9 

- 61 31 44 9 

44*7 


49 9*^ 

8-6 

14 49*9 
50*5 


- 47 59 *5*6 
*3*7 

+ 47 56 59*5 

60*0 


+ 3 *4 5^*5 

59*0 

- 3 49 169 


- *6 39 55 ’o 

4 26 16 48*4 

49*1 


- 39 *9 4*^4 
43* » 

4 33 a ai*8 


1*0 I 0*63 I 0*3969 



Daa Xempsf i^^*espeotiTe^T!^*^ b«en taken from Astronofniichea^falu^bliobi 1904^ NaatidM Aliliana^i 











ABSTEAOTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


( 409 ) 


208 , QuQtta— Co-latitude 59" 47 ' + 


Serial No. 
of pair 

Stars Obserred 

Date 

N.P.D. 

Observed Zenith 
Distance 

Seconds of 
Codatitude 

1 

V 

Per 

by each 
obser- 
vation 

Mean 



1904 

0 / 

0 

f // 

ff 

n 




u 

1880 GroombridgeJ 

Apr. 11 

S« 35 

+ 8 

12 20*8 

60 8 







M 

40'0 


19 8 

50 8 






20 Comae* 

11 If 

68 34 29' 1 

- 8 

46 20*8 

68*3 






>1 

11 11 

* 9*1 

1 


*3 > 

66*0 

f>yn 

1*0 

O‘10 

0*0400 




1 




t p = 

1 0 * 0 j 

3 Pot = 

1*7288 


KoTS.--Tbe pluses of the stars marked ha?e been taken from Connaissanco Des Temps^ 1004 and Astronomisches JahrbUcbj 1904 respectireij. 


Summary. 


No. of pairs 

11 


No. of observations 

42 


Observed Co-latitude (weighted mean) 69° 

48' 

8" -93 + 0"*089 

Correction for Height above Sea-level 

+ 

0"-25 

Final Co-latitude 69° 

00 

4"'18 

0 

Astronomical Latitude (A) as 30 

/ 

11 

f/ tf 

55-82 ± 0-089 

Geodetic Latitude (G) = 30 

11 

67-87 

Deflectioa of plomb-liae (A.— 0) s 

- 

1-55 







(410) ASTEONOMICAL LATITUDES. 

209. Rajjpur— -Co-latitude 59° 36 ' + 

Latitude ... 30® 24' Instrument — Zenith Telescope 

in. 

Longitude ... 78 8 Mean Height of Barometer 26'59 

Height . . . 3500 feet Mean Temperature 63°’3 


Observer — Lieut. O. P. Leuox Conyngham, ll.E. 






Mean o( 

Positions 

of 

Telescopo 

Mean 

Half of the 
Obserred 

Seconds of 
Co'latitude 

04 

II 



•g-S 

QB 

Stftri Obiorrcd 

xjmio 

Zenith 

Distances 

during I 
Obsatva- 
tiou 

of N. P. D^s 

DilTorance of 
Zenith Distances 

by each 
obsar- 
Tation 

Mean 

s 

V 

Poo 



1892 

e 

/ 


0 / // 


/ 

// 

// 

// 




1 

6 & 26 Or. 80 

Oct. 

24 

2 

3 

W,E 

59 ,6 36-84 

•f 

10 

13*08 

49*9 

49*9 

1 

0*7 

0*8 

0*45 

2 

S2 k 114 Or. 80 

Oct. 

23 

6 

5* 

W, E 

59 7 63 

*♦• 

8 

42*98 

50*6 

1 





I 

1 ? >» » 

U 

24 



B, W 

7‘49 



43*57 

5**t 

50-8 

1*0 

0*1 

0*01 

3 

145 k 140 Gr. 80 

Oct. 

23 

7 

33 

E. W 

59 37 

_ 

0 

10*50 

51*0 






It i> 1 * 

»» 

24 



W. E 

11*37 



20*67 

50-7 

50-8 

I ’O 

0*1 

0*01 

4 

181 k 196 Or. 80 

Oct. 

23 

0 

s» 

E, W 

59 3‘ 4*29 


5 

45*37 

49 ' 7 




i 


«4 >* «t 

)* 

24 



W,E 

414 



46*68 

50 8 

50*2 

1*0 

0*5 

0*15 1 

6 

244 ic 264 Or. 80 

Oct. 

23 

to 

.)4 

W, IS 

59 41 14*11 

— 

4 

3^*49 

5**6 


• 


1 


M >» r* 

11 

24 



E, W 

«3‘97 



33’ 43 

50*5 

51*0 

I ‘0 

®*3 

0*09 

6 

234 Or. 64 & 320 Gr. 80 

Oct. 

23 

7 

H 

E, W 

59 48 39 *.19 


It 

1 

49*28 

50* I 






>» >1 it it 


24 



W, B 

39* «4 



48-65 

50*6 

50*3 

0*7 

0*4 

0*11 

7 

320 Gr. 80 3 c 276 Gr. 64 

Oct, 

23 

7 

12 


59 SO 43*05 

- 

>3 

51*86 

5**3 






it it )> s» 

t* 

24 



B, W 

41*91 



S>*45 

505 

50*8 

0*7 

0 * 1 

0*01 

8 

285 Gr. 64 3 c 834 Gr. 80 

Oot. 

23 

0 

37 

E, W 

59 35 iSfo 


1 

.16*43 

51*5 



i 

i 



it ft »» >• 

tl 

24 



W,B 

14*96 



36*52 I 

5**5 

S**S 

0*7 

0*8 

0-45 

9 

334Gr.80&328Qr. 04 

Oct. 

23 

0 

46 

W, E 

59 26 i6*77 

+ 

10 

3? 93 

49*7 






it tl ft it 

ft 

24 



j s, w 

16*62 



34*€>4 

50*7 

50*2 

0*7 

0*5 

0*18 

10 

382 & 806 Gr. 80 

Oct. 

23 

3 

49 

i B,W 

59 35 ‘8 OS 


1 

33*01 

5*** 






)l IS it 

♦♦ 

24 



i W.B 

17-90 

I 



33*45 

5*3 

5**2 

I *0 

0*5 

0*25 












i 

2P ~ 8*5 

2Pr» 

- i*8i 


Summary. 


No. of pairs 10 

No. of observations 19 

Mean difference between observations taken E, W and those taken W, E = + 0" • 10 
Observed Co'Iatitude (weighted mean) 59° 86' 60''' '69 4; 0*'"104 

Correction for Height above Sea-level + 0" • 16 

Final Oo-latitude 69° 38' 60'' *85 

, O f ff // 

Astronomical Latitude (A) tat 80 23 9' 15 3:0*104 

Geodetic Latitude (Q) s® 80 23 66*88 

Deflection of plumb-line (A *~G) sb — 47*68 




ABSTEACTS AND SUMMAEIES OF OBSERVATIONS AND RESULTS, 


(411) 


210 . Rajuli— Co-tot/Yi/rfe 69 “ 47 ' -j- 


Latitude 

Longitude 

Height 

Instrument-- 


... 20^^ 13' 

... 79 47 

, . . 1070 feet 

-Zenith Sector No. 2 


Maximum recorded Height of Barometer = 28 *932 

Minimum ,, = 28 *815 

Maximum Reading of Thermometer ^ 89® *2 

Minimum „ = 7G *9 


Observer — Lieut. S. G. Burrard^ R.E. 


Star Observed 


I Positions 
Position of 
of I Telescope 
Aziinutlmli dunn^ 
stud I Obsorvu- 


Observad 

Zenith 

Distance 


ScrniidH ot Codatitiide 
by i Af(‘ttn by 


623 

Or. 72 

Feb. 

26 

ft 

•» 

)> 

27 

626 

Gr. 72 

Feb. 

25 

It 

n 

Mtti*. 

1 

C 87 

Gr. 72 

Feb. 

26 

It 

It 

II 

27 

C 45 

Gr. 72 

Feb. 

25 

tt 

>1 

Mar. 

1 

640 

Gr. 72 

Feb. 

24 

*» 

tt 

tt 

28 

052 

Gr. 72 

Feb. 

26 

tt 

tt 


27 

660 

Gr. 72 

! Fob. 

26 

tt 

tt 

! ,, 

1 

37 

676 

Gr. 72 

Feb. 

25 

tt 

tt 

Mar. 

1 

1 

670 

Gr. 72 

Feb. 

24 

>1 

tt 

tt 

28 

C 32 

Or. 72 

Feb. 

26 

» 

t» 

f> 

27 

684 

Gr. 72 

Feb. 

25 

tt 

11 

Mar, 

1 

690 

Gr. 72 

Feb. 

24 

tt 

tt 

It 

28 

693 

Gr. 72 

Feb, 

26 

♦♦ 

II 

it 

27 

695 

Gr. 72 

Feb. 

26 

>1 

ti 

Mar. 

1 

608 

Gr. 72 

Feb. 

24 

n 

»i 

a 

38 ' 


26 N 

27 S 


26 N 

27 S 


24 N 

28 S 


by 

each 

i>bsHr\a- 

tion 


North . S^)ubh 
Star ! 



E, W o 3 56*06 69 43 ri’oh 8 02 

W, E 57*66 11*04 ^’70 ! 8*36 


8 4 12*28 61 42 58‘oa 10 28 

9'6i 57-84 7*45 8*86 


W, E 13 33 ^ 9 *. ^8 83 3039*38 0*^09 

E, W 29-39 39 40 10*11 

^ 3 43 20*38 73 $0 28*71^ 8*33 

W, E 20*19 28*(i7 8*48 


W, B 8 8 44-65 61 .38 24*36 9*01 

E, W 44'04 ^4**7 8 21 8*61 


S < 3 * *73 64 45 .36*4^ 8*15 

31*02 36 '38 8 00 8*08 


W, E 6 53 48*82 ;6 40 57*60 8-78 

E, W 49’o8 57*60 8*52 j 

W, B 60 43*67 63 46 25 01 8-68 I 

E» W 43**9 24-81 8-00 8*34 


5 51 0*55 63 56 7*76 8*31 

o-6i 7*57 818 8*25 


W 49 3**.35 65 37 36*47 8 82 

W, E 3 ** 2 * .36*43 8*65 8*73 

E, W o 31 6*31 69 16 2*48 8 ’80 

W,B 6*58 2-36 8*94 8*87 


4 6 24*26 73 53 33*15 8*89 

J 5*.34 33*09 7*75 


W, E 10 12 47*4-1 59 34 2019 7 60 

E, W 47’ *6 20*12 7*28 7*44 


W, E 6 49 30 ‘>* 7 . 6a 5738*20 8*37 

E, W 29*79 37*97 7*76 8*07 


W 3 52 1*79 73 39 »o*6i 8*83 

W, K «’43 ! * 0*55 8’** 



io‘as 1*12 


8*41 1 0*52 


! o * 1 600 


I 0*0196 



8*3i o^-v 


! i*o8i6 


8*4« 


daring work overi' honr^ tho thnmomter omt fifteen- mlxiauw* iTor tho ciloolAtioM oi rotrocUon a teparaie 
I TOiW)uNl.jM !««• 4 n 4 iiQ^ 
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ASTRONOMICAL LATITUDES, 


210 . Rajuli— 69" 4/ + 


Star Observed 


Position 

of 

Axiiuuthal 

stud 


Positions 

of 

Telescope 

during 

Observa- 

tion 


Ol>80)pved 

Zenith 

Distance 


Seconds of Co-latitude 


by Me 

each 


observa. 


700 Or. 72 

» ft 

706 Or. 72 

t> >» 

711 Or, 72 

ft tf 

i 

721 Gr. 72 

» ft 


Feb. 26 
» 27 


Feb. 25 
Mar. 1 


Feb. 24 
.. 28 


Feb. 25 
Mar. 1 


4 51 4054 


3 « *4*97 
* 5*43 


I 5S 32*32 
21*72 


7 38 19*82 
9 * 


64 

55 * 0*49 


* 0*45 

73 

15 34*56 


.14*48 

67 

48 46*79 


10*03 

<>•14 958 


9-n 

8-34 a-f 2 


8*00 

7-83 7’9* 


*10 I *2100 

*39 

•24 00576 

’S^» 0 * 3*36 


724 Gr. 72 

»i »» 


Feb. 24 
.. 28 


7 48 19*28 
1956 


6i 58 49 ’o+ 
48 - 78 


8-3* 

8-34 8-33 


■ 1 $ o-ojjs 


727 Or. 72 

l» M 


Feb. 26 
» 27 


I 27 31*47 
30*70 


68 19 36*63 

36*59 


8*10 

7*9 7*70 


728 Gr. 72 


Feb. 25 
Mar. 1 


II 4 * 5*41 
5**4 


81 29 13*98 
1403 


787 Gr. 72 

»» ft 


F«b. 24 
.. 28 


4 8 S 4‘»7 

54-97 


73 56 * 82 

*•74 


742 Qr. 72 

♦» ft 


Feb. 26 
2. 27 


6 55 46*66 

46*57 


62 51 21*36 
22*29 


9*01 

8-86 8'94 


758 Gr. 72 


Feb. 24 
„ 28 


5 S» 8-33 

8-98 


63 S 6 39 94 

59-68 


8-ij 

8-66 8-47 


769 Gr. 72 

760 Gr, 72 

»» II 


Feb. 27 


Feb. 25 

Mar. I 


427^4*98 65 20 3*19 8*17 8*17 


8 4 55*07 
54*36 


61 42 13*98 
13*68 


9*05 

8*04 8*54 


•31 0*0961 

6 0-0036 


774 Gr. 72 

It 1» 


Feb. 24 

n 28 


6 so 27*03 

z6'8i 


62 56 41*67 
41*38 


8*70 

8*19 8*45 


777 Gr. 72 

i» >» 


Feb. 25 
Mer. 1 


4 7 3*-«4 
33-39 


73 54 4»-»9 
42*20 


781 Gr. 72 

»» II 


Feb. 26 
„ 27 


5 *9 4*94 
3*64 


64 iS 3*87 
3*80 


8*81 

7*44 8*13 


786 Gr. 72 


Feb. 25 
Mar. 1 


7 S3 3r^$ 
37 ’4* 


S3 39 * 85 
39-!3 


8- 18 

7-95 «'®7 


792 Or. 72 

tt II 


Feb. 24 

,1 28 


1 4t 31*83 
31*53 


68 5 36*44 

S^’fi 


8*26 

7*76 8*01 


795 Gr. 72 

It If 


Feb. 26 
27 


5 37 67’8» 

58-33 


64 9 10*38 

10*23 


7*88 

8*35 8*22 


807 Gr. 72 


Feb. 26 
I. 27 


10 41 2*99 I 80 28 13*22 











ABSTBAGTS AND 8TTMMABIES OF OBSERVATIONS AND RESULTS. 


( 418 ) 


210 . Rajuli — Co-latitude 69“ 47' + 


21 

Stftr Obserfed 

Dat« 

Poiition 

of 

Asimuthal 

stud 

Positions 

of 

Telescope 

during 

Observa* 

tion 

Observed 

Zenith 

Distance 

N.P.D. 

Second! 

.Sh 

observa- 

tion 

of Co-latitude 

Moan by 

a 

B 

North 

Star 

South 

Star 



1887 



0 / It 

0 f 

ff 

M 

// 

0 



85 

809 Or. 72 

Fab. 

24 

N 

B, W 

7 21 57-88 

62 25 

10*09 

7*97 






it tl 

If 

28 

8 

W, B 

S 8'63 


9*77 

8*40 

8*19 


0*29 

0-0841 

36 

811 Gr. 72 

Fob. 

26 

N 

B, W 

4 9 

65 37 

31-16 

9-83 






It it 

Mar. 

X 

S 

W, K 

37*95 


30-90 

8-85 

9*34 

•* 

0*86 

<>•7396 

87 

812 Or. 72 

Fob. 

26 

K 

B, W 

I 31 at * 3 * 

71 18 

30*80 

9-48 






II It 


27 

8 

W,E 

21-91 


30-76 

8*85 

... 

9* 16 

0-23 

00539 

88 

817 Or. 72 

Fob, 

24 

N 

W, E 

* 47 S 7‘79 

7 * .35 

5 * 7 * 

7 91 






» It 

II 

28 

8 

E, W 

S8».l 


5*59 

7*.36 


7 64 

1*2I> 

1*6641 

89 

820 Or. 72 

Feb. 

25 

N 

W,E 

7 S 

63 41 

54*42 

7*72 






It II 

Mar. 

1 

8 

B, W 



54*10 

7-86 

779 

... 

069 

0*4761 

40 

826 Or. 72 

Feb. 

26 

N 

W,B 

S 31 S 8‘»9 

75 25 

7*75 

9-46 






If II 

II 

27 

8 

K.W 

S 9’»8 


7*73 

8 45 


8*96 

0-03 

0*0009 

41 

8 S 3 Or. 72 

Fob. 

24 

N 

E,W 

4 t 4 40 • 6.1 

6s 3 * 

38*22 

8*85 






II II 

II 

28 

8 

W,B 

4*55 


27-95 

9*50 

9-17 

... 

0*69 

0-4761 

42 

837 Gr. 72 

Feb. 

25 

N 

B, W 

0 36 26*78 

69 10 

42-17 

8-95 






ft It 

Mar. 

1 

8 

W, B 

26-37 


41*97 

8*34 

8 64 

... 

0- 16 

0-0256 

43 

689 Gr. 72 

Feb. 

26 

N 

E, W 

4 »S 6 ms 

6s 3 * 

»**3 

8*58 






II It 

II 

27 

S 

W, B 

6*20 


2-17 

8*37 

8-48 

... 

0*00 

0-0000 

44 

642 Gr. 72 

Feb. 

24 

N 

W,B 

0 14 20’47 

70 I 

. 30*35 

9*88 






If tl 

II 

28 

a 

B, W 

21-07 


30*18 

9*11 

.. 

9*49 

0*56 

o-3«36 

45 

845 Gr. 72 

Feb. 

25 

N 

W, B 

0 8 39-54 

69 55 

48 04 

8-50 



j 



II » 

Mar. 

1 

S 

B, W 

39 ’49 


47*85 

8-36 

... 

8*43 

0*50 

0*2500 

46 

849 Gr. 72 

Feb. 

26 

N 

W, E 

0 3 38*06 

69 49 

.?6*52 

8*46 






»i It 

II 

37 

8 

E, W 

28-48 


36*47 

7*99 

... 

8*23 

0*70 

0*4900 

47 

852 Gr. 72 

Feb. 

24 

N 

E, W 

0 5 

59 53 

2*33 

9 18 






ft II 

It 

28 

8 

W, B 



2*5 

8‘i8 

... 

8*68 

0*25 

j 

0*0625 

48 

855 Gr. 72 

Feb. 

25 

N 

K,W 

1 39 26*85 

68 7 

42*01 

8-86 

! 





If It 

Mar. 

1 

8 

W, B 

26*36 


4179 

8*15 

8*50 

*• 

0-02 

0*0004 

49 

850 Or. 72 

, Feb. 

26 

N 

E, W 

I 38 52-98 

71 26 

2 * 4 * 







II tl 

tl 

27 

8 

W, B 

53 58 


**37 

8*79 

♦»* 

im 

o*i8 

0*0324 

50 { 

868 Or. 72 

Feb. 

24 

N 

W, E 

8 57 *1-14 

60 49 

47*34 

84S 


■ 



1 

j 

j 

II II 

II 

28 

S 

B, W 

21 '71 


46*96 

1 

8*67 

8*57 

B 

0*09 

o*oo8t 

1 

51 

884 Or. 72 

Feb. 

25 

N 

W,E 

13 »3 4 87 

63 10 

1 

>3 85 

8*98 






It II ! 

Mar. 

1 

8 

B. W 

S-OS 


•3-94 

8-89 

... 

8-94 


O'OOOI 


1 

666 Gr. 72 

Feb. 

24 

1 

K 

B. W 

8 *7 | 6’94 

6k 19 

ll•*4 

6*16 



M 



II 18 

M 

28 

a 

W, B 

57‘6o 


(«’86 

6 46 

8 * 3 * 

■ 


0*0256 











( 414 ) 


ASTRONOMICAL LATITTOBS. 


210 . ^Si^uW-CO'-latitude 69 ° 47 ' + 


Star Obserred 


873 Gr. 72 


878 Gr. 72 


881 Gr. 72 


888 Gr. 72 


889 Gr. 72 


894 Gr. 72 


895 Gr. 72 


Position 

of 


Positions 

of 

Telescope 


Seconds of Co-latitude 


Azimuthal during 
stud Observa- 


1887 

Feb. 25 N 

Mar. 1 S 


Feb. 24 
28 


Feb. 25 
Mar. 1 


Feb. 26 
o 27 


Feb. 24 

M 28 


Feb. 25 
Mar. 1 


Feb. 24 
28 






Obsemred 

Zenith 

Distance 


8 9 35*80 

36-73 


7 55 *0*97 

33*31 


4 40 48*62 
48*10 


9 5 

4 a *55 


3 17 5*70 
5-89 


I 43 38*66 
37*77 


I 3* 52*36 
5301 


by 

each 

observa* 

tion 


77 58 4S'89 ■o'«>9 

45’87 9’*5 


77 42 30 89 9'9» 

30'87 8-66 


65 6 30*38 0*00 

20 07 8*17 8*58 


78 S 3 50*64 9*43 

50*65 8*10 


67 30 3*83 8*53 

3*57 8*46 8*50 


71 19 46-71 8-05 

4655 8*78 


68 15 17*14 9*50 

16*90 891 9*20 


Mean by 

North South 
Star Star 


9-63 0*69 


9**9 0*36 


8*77 0*16 



901 Gr. 72 


918 Gr. 72 


919 Gr. 72 


923 Gr. 72 


924 Gr. 72 


927 Gr. 72 


980 Gr. 72 


936 Gr. 72 


939 Gr. 72 


940 Gr. 72 


944 Gr. 72 


Feb. 25 
Mar. 1 


Feb. 26 
„ 27 


Feb. 25 
Mar. 1 


Feb. 24 

n 28 


Feb, 26 
n 27 


Feb. 25 
Mar. 1 


Feb. 24 
„ 28 

Feb. 26 
M 27 


Feb. 25 
Mar. 1 


Feb. 24 
28 


Feb. 25 
Mar. 1 








2 I 59*36 
59*7* 


3 *4 56*14 
55*68 


8 35 2*62 
3*11 


3 16 23-88 
34*28 


4 57 38*43 
38-80 


o 35 «3*46 
33*63 


9 48 40*98 
41*08 


5 40 44*45 
44**.? 


4 4 37*9* 

37*36 


7 S3 ***86 
* 3*46 


6 19 18^47 
17-79 


71 49 8*91 9*55 

8*76 9-04 


66 33 13*17 9-31 

13*10 8*78 9-04 


78 13 13*19 9*57 

12*18 907 


7.^ 3 3**2* 8*33 

32*08 7*8o 


64 49 30*21 8*64 

30*13 8*93 878 


69 II 45-48 8*94 

45-26 7*89 8-43 


79 35 49*5* 8*54 

49*55 8 47 


75 *7 53*4* 8-97 

53*40 9**7 


65 48 3n9 9*11 

30-89 8*35 8*68 


77 40 31*90 
31-89 


9 0*36 I 0-1296 



63 *7 5<>‘48 
50-13 


8*95 ■ 

7*9* 8*44 





















ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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210. Rajuii — Co-latitude 69 “ 47 ' + 


1 





Positions 





Seconds of Co-Iatitudo 



Serial So. 
of itar 

Star Observed 

Date 

Posif ion 
of 

AKinmthal 

stud 

of 

Telescope 

during 

Obaerva* 

tion 

Observed 

Zenith 

Distance 

N.P.D. 

6 .y 

each 

observa- 

tion 

Mea 

North 

Star 

n by 

South 

Star 

V 

V V 



1887 



• 

/ // 

• / 



r/ 

if 



71 

948 Or. 72 

Feb. 

24 

N 

W. E 

7 

14 1-46 

77 > 

10*26 

8*8o 






♦♦ i> 

It 

28 

S 

E, W 


1-64 

10*23 

8*59 


8-;o 

0*23 

00529 

72 

950 Gr. 72 

Feb. 

26 

N 

E, W 

II 

37 51*20 

81 25 

'•25 

10*05 






»* »> 

II 

27 

S 

W, E 


5224 


1 27 

9*03 


9*54 

o*6i 

0*3721 

78 

961 Gr. 72 

Feb. 

25 

N 

E. W 

12 

>S 43’56 

57 3 * 

24*71 

8* 27 






*» It 

Mar. 

1 

S 

W,E 


43 * 19 


24*22 

7 41 

784 


0 64 

0 * 4096 

74 

952 Gr. 72 

Feb. 

24 

N 

E. W 

2 

16 56*63 

67 3° 

32*61 

9 24 






i> II 

11 

28 

8 

W, E 


37*00 

32*36 

9 .!<• 

9 '30 


0*82 

0-6714 

75 

955 Or. 72 

Feb. 

23 

N 

W, E 

E, W 

2 

S 4 * 3*72 

71 41 

22*34 

8 62 






*> 1» 

Mar. 

1 

S 


J 3‘45 

22*22 

8 77 


8*70 

0 23 

3*0529 

76 

958 Or. 72 

Feb. 

24 

N 

W, E 

7 

4« 52*48 

77 29 

1*65 

9 «7 






II » 

II 

28 


E, W 


53 *»» 

1 64 

8 5 .^ 


8 85 

0*08 

0 * 0064 

77 

962 Gr. 72 

Feb. 

25 

N 

E, W 

6 

18 16 00 

76 S 

26 08 

10 08 






II It 

Mar. 

1 

S 

W, B 


16 ‘49 

26*03 

9*54 


9 81 

: 0*88 

0*7744 

78 

967 Gr. 72 

Feb. 

24 

N 

E, W 

I 

54 5 .V .35 

71 42 

2*49 

9**4 






II It 


28 

S 

W, E 


S 3 ' 76 


2*34 

8 58 ! 


8 86 

0*07 

0 * 0049 

79 

070 Gr. 72 

Feb. 

25 

N 

W. E 

5 

$$ 3 ** 7 * 

75 42 

41*16 

9*45 






}• II 

Mar. 

1 

S 

E. W 


32 45 

4 i*i» 

8 66 


9 *06 

0 *3 

0*0169 

80 

975 Gr. 72 

Feb. 

24 

N 

W,E 

0 

II 44*54 

69 35 

24*65 

9**9 






11 II 

>• 

28 

8 

E, W 


43*^0 

24*44 

8 04 

801 


0**3 

00169 

81 

980 Gr. 72 

Feb. 

25 

N 

E, W 

4 

40 19 * 5 .^ 

74 27 

28*10 

8*57 






It II 

Mar. 

1 

9 

W, B 


19*22 

28 02 

8 80 


8*69 

0*24 

0*0576 

82 

989 Gr. 72 

Feb. 

24 

N 

E, W 

5 

*7 46*57 

75 4 

56*92 

* 0*35 






II 11 

If 

28 

S 

W, K 

46*79 

56*86 

10 07 

... 

fO*2I 

1 * 28 

1*6384 

83 

996 Gr. 72 

Feb. 

25 

N 

W, B 

5 

30 0*30 

75 *7 

9’44 

9 *4 



o* 16 



II 11 

Mar. 

1 

8 

K, W 


0*99 

9 36 

8*39 


8-77 

0*0256 

84 

997 Gr. 72 

Feb, 

24 

• IM 

W, E 

10 

19 45* 16 

80 6 

54*86 

9*70 






If ff 

II 

28 

8 

E, W 


45 * 6 / 


54 * 9 » 

9*24 


9'47 

0*54 

0*2916 












2 Pv by N 

Stars *» 

8 8881 












2 VO by 8. 

Stars ^ 

11*7284 


Summanj. 


No. of North Stars 44 

No. of South Stars 

40 


No. of ohservatioirs 174 

o / 

1/ 


fh 

Co-latitude by North Stars 

69 

47 

8-483 

i 

O 

6 

ri if South ,, 

69 

47 

8-931 

± 

0-059 

Mean Co-latitude 

69 

47 

8-707 

± 

0-037 

Correction for Height above Sea-level 


•f* 

0-04 



Final Co-latitude 

O 

0> 

CO 

4r 8 ' *747 




0 

t 

ff 


¥ 

Aftroaomical Latitudo (A) =: 

20 

12* 

61 •25a 

+ 

0-037 

0«odstio l^tude (G) a 

20 

12 

56*45 



Sctectlflak e( [dittDb4iae (A—G>> 


- 

4-29 






( 416 ) 


ASTBONOMICAt LATITUDES. 


211. Ramai— ^o-/af/Ywflte 69 ® 3 ' + 


Latitude 

20° 67' 

InBtrument — Zenith Telescope 

Longitude 

82 11 

Mean Height of Barometer 28 60 

Height 

1313 feet 

Mean Temperature 


Obterver — Lieut. £. A. Tandy, R.E. 


^ u 

5 0 

OQ 

Sttfi Obiorred 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. Pi D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

Pti 

H 

'5 

& 

1 

1 

by each 
obser- 
vation 

Mean 



1900 

• 

/ 


0 

/ ft 


/ 

u 

H 

// 




1 

1014 * 1029 Or. 80 

Feb. 

ai 

i 6 

3e 

W, B 

69 

iS 56*38 


*5 

46-97 

9*4« 






11 1 * t> 

tf 

22 



B, W 


56-38 



46 - 3 * 

10*06 

9*74 

1*0 

0 * 10 

0*0100 

a 

1048 k 1059 Gr. 80 

Feb. 

21 

1 

S* 

B,W 

68 

50 16*79 

+ 

13 

43*55 

10*34 






t* 9» 

If 

22 



W.R 


j6'79 



4.rs8 

10*37 






1063 It 1069 Or. 80 

If 

21 

1 

IS 

E, W 


56 24-34 


6 

45*7* 

io*o 6 






1067 & 1069 Or. 80 


21 

1 

4® 

B, W 

69 

8 15*81 

— 

5 

6*04 

9*77 






9> » <» 

»f 

22 



W,S 


i 5 ‘ 8 i 



5*57 

10*34 

10*16 

1*5 

0*51 

0*4056 

3 

; 1076 k. 1081 Or. 80 


21 

i 8 

34 

W,B 

69 

13 18-51 


10 

8*93 

9*59 






19 »• It 

If 

22 



B» W 


18-50 



9*18 

9*3» 

9-48 

I *0 

o*i 8 

0*0334 

■ 

1101 k 1106 Gr. 80 

Feb. 

21 

»5 

44 

B, W 

68 

58 35 ' 57 

+ 

4 

33*13 

8*70 

8*70 

0*5 

0 94 

0-4418 

■ 

1189 k 1169 Or. 80 

I'eb. 

21 

4 

*3 

W, E 

69 

8 .37 -74 


5 

a9*34 

8*40 






ft It ft 

19 

22 



B.W 


37*7* 



38*37 

9*45 

8-93 

1*0 

0*71 

0*5041 

6 

1179 h 1186 Or. 80 

Feb. 

21 

4 

3b 

W, E 

69 

5 34*30 


3 

14-89 

9*4t 






♦ f ft If 

If 

22 



B, W 


34* *9 



»4'9' 

9-.18 






1186 & 1218 Or. 80 

If 

21 

4 

43 

B, W 


13 31*76 , 


9 

13 ‘60 

9 * 16 






*> II II 

If 

22 



i W,B 


*1-76 



11*68 

10*07 

9*5* 

»*5 

mil 

0*0354 

m 

1287 k 1250 Or. 60 

Feb, 

SI 

4 

10 

1 

E. W 

69 

6 46*08 


3 

34*53 

1**55 



■ 



II II II 

ft 

22 



W, K 


46*06 



.W 85 

13*31 






1260 k 1266 Or. 80 

ff 

21 

4 

i 6 

W, K 


1 13*65 


t 

68-76 

9*40 





■ 

II II II 

If 

22 



B, W 


13*63 



58-87 

9*50 

10*67 

*5 

HU 

1*5914 

■ 

1279 k 1281 Gr. 80 

Feb. 

21 

0 

36 

B,W 

68 

S6 S4’5* 

+ 

6 


10*25 



■ 



•1 II II 

If 

22 



W. B 


64 - 50 



*5*55 

lO'OJ 

10*15 

1*0 

0*51 

0*3601 

9 

1850 k 1868 Or. 80 

Feb. 

21 

4 

49 

Bi W 

69 

8 36*03 


5 

i 6 * 6 i 

9*4» 






II II II 

If 

22 



W. B 


35*99 



17*39 

8*7© 

9*06 

1*0 

o*5« 

o*35b4 

10 

1350 k 1890 Or. 80 

Feb. 

23 

4 

53 

W.B 

69 

4 7*00 

- 

0 

87-7' 

9**9 

9*9 

0*5 

0*35 

0*0613 

11 

1387 k 1868 Or. 80 

Feb. 

21 

4 

<9 

W,B 

68 

57 *7*53 

4- 

5 

S3* >5 

10*78 






1868 k 1390 Or. 80 

f» 

21 

4 

33 

E, W 


43 34 69 


*9 

»S *68 

10*07 

10*43 

1*0 

0-79 

0*6241 

la 

1406 k USa Or. 80 

Feb. 

21 

6 

30 

W,K 

68 

67 4o*5b 

+ 

5 

»9*»| 

9 *^ 







•6 

22 



B, W 


40*54 



i9*o6 

9 ' 6 o 






1414 k 1428 Or. 80 j 

f* 

21 

6 

51 ! 

W,B 1 


37 *4**0 



54*97 

9*17 






• .7.. 1 * 

if 

23 j 



Bf W 1 


14*17 



53*00 

9*97 

■; 1 



■ ,v ' 


1416 k 1428 Or. 80 

ft 

SI 

6 


W,B ’ 

69 

b 5*54 


a 

68-3^ 

to*i 8 




■ ' -a 


M II II 

If 

22 



E.W 


5 5* 



68 '^ 

9*4* 

9’87 

a*o 

0*03 

0*0018 












ABSTBA.CTS AND SDUMABIES OP OB8EBVATIONS AND BESCLTS. 


(«7) 


Star* pb«erved 


143C & 14C6 Gr. 80 

1469 Sc 1405 Gr.”80 

1461 & 1405 Gr.’’80 
>» »> >1 

1474 & 1476 Gr. 80 

1474 Ic 1494 Or "so 


2242 & 2263 Gr. 80 

M 41 it 

2208 & 2273 Gr. 80 

)i ft ft 

2282 & 2311 Gr. 80 
2311 tc 2332 ar."80 


211 . Ramai — Co-latitude 69° 3' + 


PoBifiong 

Moan of 
ilenith 

T\ A durin" 

Distances aa. ” 

Obaevva- 

tion 


1474 & 1504 Or. 80 », 21 

)i M »» If 22 

1517 & 1646 Gr. 80 Feb. 21 

»» n ji »f 22 

1577 Sc 1590 Or. 80 Fab. 21 

22 

1580 Sc 1590 Gr,’’80 I 21 

9D 

if »» »» »» 

2212 & 2217 Gr. 80 Feb. 26 


Fob. 21 

» 21 
44 22 
4, 21 
44 22 

Feb. 21 
4, 22 
.4 21 
4. 22 
4, 21 
„ 22 

Feb. 21 
22 

Feb. 21 


Feb. 25 

4. 26 j 

Feb. 25 
,1 26 

Feb. 25 
„ 26 


Mean Observed 

of N. F. D'e Diftereiiee of , i 

Z..,„lh l).HtU,.CC. ' 

ohser- 


Uiiif of llip 
Observed 


•f 2 1 14 62 I 0 74 

1 0 17 

8 I I i t) 1)9 

M *»4 1 9 40 

- 5 14*02 I 9 <10 

14 80 I 9 02 

- 8 1 cf ,)2 

5O Si I ro 65 

23 1*70 9 69 

I 3^ 10*02 

15 i )’42 

54*84 JO 30 

4 - 24 28*45 9 49 


Seconds of 
Co Itttitnde 



69 12 7*50 

7*47 
26 1 1 * 39 

19 .S*24 
5*20 

68 38 41*04 

41 *00 

69 ' 57 ■<'.1 


28'01 I IJ 02 


0*09 0 0162 

037 o-27,i8 

i 

o 38 j 0-I44+ 


+ i I'Ss 


57*59 


16 

1 1 65 

9*24 





19 20 17 

— 

10 40 

9 77 


i 



20* 14 



10*84 

9 .^0 

9 .18 

* 3 ' 

0* 26 

0 1014 

69 49 35 74 

- 

26 

26*85 

8*89 

8-«.; 

0 * 1 

0*75 

0 2813 

68 28 37*87 


34 

31*61 

9 48 





37*90 



.1' 5 * 

9 4 b 

947 

I 0 

0*17 

00289 

69 27 I *65 

- 

23 

5 » “^>4 

10*01 





I *69 



52*22 

9 47 

9 74 

I *0 

0* 10 

0 0100 

68 49 56*52 

+ 

13 

I 2 * 18 

8*;o 








12*83 ! 

9*39 





54 41*11 


8 

27 * 4*7 : 

; 8 58 





41*16 

1 



28*21 

9*37 

9*03 

*‘5 

0*62 

1 

0 5766 

1 

i 

1 





j 2 F *= 24 0 ■ 

IsFi'i' - 5' 7570 


Summary. 

No. of pairs 20 

No. of observations 60 

Mean difference between observations taken E, W and those taken W, E = + 0"' 13 


Observed Co-latitude (weighted mean) 

G9° 

3' 

9" 

•64 + 0"-076 

Correction for Height above Sea-level 


+ 

0" 

■05 

Final Codatitude 

69“ 

3 

9" 

69 

Astroaomieal Latitude (A) = 

• 

20 

t 

56 

50- 

' // 

31 + 0 076 

Geodetic Latitude (G) =» 

20 

66 

61- 

47 

Defection of plumb'Une (A — G) » 


rntm 

1 

■16 




(418) 


ASTEONOMIOAL LATITUDES. 


212. Ramglr--(?o-/a^/Y(/(/e 71° 24' + 


Latitude 

Longitude 

Height 


... 18® 35' 

... 79 34 
... 1772 feet 


in. 

Maximum recorded Height of Barometer sz 28*176 
Minimum „ ,, „ = 28*080 

Maximum ,, Reading of Thermometer = 82® *5 


Instrument — Zenith Sector No. 2 Minimum „ 

Observer — J. Eccles^ M. A. 






Positions 



^ 5 

0 

rji 

Star Obeerred 

Date 

Position 

of 

Azimuthal 

stud 

of 

Telescope 

during 

Observa- 

Obserred 

2 jenith 

Distance 

N.P.D. 




tion 




577 Gr. 72 

M >» 


Fob. 14 


17 8 


> 5 7® >8 .13*4 

59*3 34*6 3 .V 9 33'7 


679 Gi*. 72 


Feb. 15 


IS 8 


K, W 4 40 36*3 ^ 43 36*7 3.VO 


56*7 .^ 3*8 33’4 


581 Gr. 72 

II t> 


Feb. 13 


16 8 


S 3 «3‘3 >0-8 34* t 

«a-3 10-7 330 336 


589 Gr. 72 

»» »i 


Feb. 14 


17 8 


W, E 4 3 * 66 51 13’3 3 . 1'9 


•3'* 34'* 34' • 


668 Or. 78 

i» »» 

eoo Or. 78 

*» I* 


Feb. 15 N 

18 8 

Feb. 13 TSt 

.. 14 

„ 16 8 

.. 17 


4 *0 »8'3 67 4 S'9 34'* 

*8> 5'8 34-0 34* 


3 56 48-j 67 *7 4 . 1*8 34*0 

47*6 43*8 . 13*4 

47*9 45*7 . 13*6 

480 45-7 33*7 33*7 


610 Qr. 72 


Feb. 18 IS 

.. 16 
16 8 


3 3 * 4' *3 67 »s 5» s 33*8 

41*3 5*3 33*8 

4 «'» S *'4 33*6 3 . 1*7 


618 Gr. 78 


Feb. 14 
.. 17 


» »S S »*9 69 8 38’7 31-6 

S 4 *« 38*7 3»*8 3 *** 


628 Or. 78 

33 »> 

II 11 


Feb. 18 5 

II IB 

« 16 S 


i 41 2y% 5^ 43 ' 33*9 

a.lo 10*0 53*0 

23*4 ‘oo ^yi 33'4 


645 Gr. 72 

II It 

>3 31 


31 33 

It 33 


Feb. IS N 

.1 14 , tf 

.. 15 

.. 16 8 

.. 17 

.. 18 


» 3 56*7 73 30 ,* 9 *» 3**4 

S7*o *9*1 3**' 

57*1 39*1 31*0 

56*9 * 9 *® 3 *** 

« 7 * » 9 *» S'*8 

57*6 * 9*9 3»*4 


676 Or. 78 


Feb. "n 


16 8 


7 38 4*3 63 46 *9*0 33*3 

$*4 »8'8 34** 33*8 


679 Or. 78 

33 33 


Feb. 14 N 

„ 17 8 


W, ■ 7 *8 »i*» I 63 36 11*9 1 33'® 


n*« 33*3 33*» 


682 Or. 78 


Feb. 16 V 


S 46 3i’7 65, 37 41*# 33*9 33*9 


bMome^ WM read dariBe work «?ery boor, the themoiaetw everjr fifteeii For the oel«tiiiAt«M oi? tefteetlo?* » eetertlle 

rme lor m preaeore MM tempmtttre WM Cor 4Nioh 









ABSTBACTTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


( 419 ) 


212 . Ram&r— Co-latitude 71 ® 44 ' + 






PoflitioDs 



Seconde of Co-ktitude | 



i - 

Btar Observed 

Date 

Poiition 

o£ 

Azimuthal ; 
stud 

of 

Telescope 

during 

Observa- 

tion 

Observed 

Zenith 

Distance 

N.P.D. 

each 

Mean 

V 

V V 





observa- 

tion 

North 

Star 

South 

Star 







1889 



0 

/ 

// 

0 

/ 

u 

/I 


If 



U 

1 

0 

72 

Feb. 

13 

N 

B,W 

a 

8 

aS -6 

69 

16 

7*4 

33 ^ 

33 8 




»» 

If 

99 

Id 

a 

W.B 



35*3 



73 

336 

»• e 

0-7 

0-49 

15 

0 

Q 

72 

Feb, 

18 

N 

W.B 

1 

^9 

S‘9 

73 

53 

.18 7 

33*8 








14 

If 

K. W 



6*4 



.18*7 

.53*3 









16 

8 

E, W 



6*5 



38 7 

33*3 






n 

f* 

II 

17 

II 

W. K 



6*7 



38-7 

32*0 

' 

33*3 

0*3^ 

0‘09 

16 

697 Gr 

72 

Feb. 

16 

K 

F. W 

S 

43 

18*9 

65 

4* 

<4*9 

33*8 

.13-8 

... 

0-3 

0*09 

17 

70 c Gr 

72 

Feb. 

18 

N 

E, W 

1 

51 

8-7 

73 

*5 

4**6 

32*9 








14 


W, B 



7 6 



41*6 

340 









15 

It 

W,B 



8-9 



41-6 

3»*7 









16 

8 

W,K 



9*2 



41-6 

3f4 









17 


B, W 



8-7 



41*6 

33*9 






>1 

ft 

If 

18 

>* 

E,W 



9*3 



416 

3**4 

... 

33*9 

0*3* 

o‘ 09 > 

18 

727 Gr 

72 

Fab. 

14 

N 

B, W 

3 

4 

46 * a 

68 

*9 

45*6 

31 8 

33*2 





♦» 

II 

17 

It 

W,E 



470 



45*5 

3t'5 


* ’ 3 

I *59 

19 

728 Gr 

72 

Feb. 

18 

N 

W, E 

to 

4 

49** 

81 

39 

as '3 

3.5*3 







16 


B, W 



49’b 



33*3 

33*7 


33*8 





»» 

It 

16 

S 

E.W 



49 7 



J2$ 

336 

• 

0*2 

0*04 

20 

7B7 Gr 

72 

Feb. 

18 

N 

E, W 

a 

31 

39‘8 

73 

S 6 

*3-3 

3**5 







II 

14 

II 

W,B 



39-7 



ia*a 

> 33*5 






** 


16 

8 

W, K 



401 



ia*a 

321 






" 

i>‘ 

If 

17 

It 

B, W 



39*8 



ia*a 

32*4 


33*4 

o*r 

o*04> 

21 

742 Qi 

•. 72 

Feb. 

16 

1 

N 

W, B 

8 

33 

*5 

62 

s* 

3»*9 

34*4 

34*3 



A. 

f» 

fi 

18 

8 

E.W 



*S 



33*7 

34*3 

* • 1 

• 0 

0 94 

22 

769 Gr 

. 72 

Feb. 

14 

N 

K.W 

6 

4 

i 8 *a 


so 

>5*0 

.3.5*3 

33*3 




»» 

II 

ii 

17 

S 

W, B 



i8*3 



14 8 

3.3** 


^'3 

0^09" 

22 

1 

760 Or 

. 72 

Fob. 

18 

N 

W. K 

9 

4* 

7*9 

61 

43 

26 0 

33*9 







16 


E, W 



76 



35*9 

3.3*5 






$* 

u 

2 * 

«> 

f» 

»* 

16 

8 

B. W 



7* 



»S*« 

33*9 

33*4 


0*1 

0 * 01 ' 

34 

777 Q> 

. 72 

Feb. 

IS 

N 

B. W 

a 

30 

33*3 

73 

54 

55*5 

33*3 




* 



14 

ff 

W,B 



33*3 



SB'S 

32*3 






** 

** 


15 


W, B 



3.V® 



55'5 

33*5 






** 

*’ 

’* 

16 

8 

W,E 



aa '6 



SB’S 

3**9 


33 8 




ff 

11 

If 

11 

It 

It 

17 

ti 

E, W 



32'4 



SB'S 

33 t 


0*3 

0*04 

25 

793. Gi 

•. 72 

Feb. 

18 

N 

W.E 

3 

18 

40*9 

68 

S 

5* ^ 

33*5 






»> 

ft 

M 

14 

15 

If 

B, W 

B, W 



40*8 

4i6 



S«-6 

5**6 

33*4 

33*3 






t* 

ft 

II 

16 

17 

8 

E, W 
W.K 



40 9 
41-1 



5**5 

5**5 

.33*4 

. 33*6 




0*81 


» 

97 

91 

II 

II 

If 

18 

II 

W, B 



41 P 



5**4 

, 33*4 

J2*6 

... 

0*9 

2e 

a07 Or. 72 

Feb. 

18 

N 

B. W 

9 

3 

56*6 

8 a 

26 

29 * 1 

.33*5 







14 


W.K 



57*P 



29*1 

331 



• 




** 

19 

15 


W.E 



5^*4 



29*1 

32*7 







II 

fl 

If 

16 

17 

8 

W, B 

E, W 



56-3 

s 6 -a 



29*1 
29 ' 1 « 

. 33*8 

33*9 

A, 





‘♦I 

»l 

II 

If 

18 

it 

B, W 



S 6 *a 



29 '2 

33*9 

... F 

.1*'7 

O'l 

O’OI 







(420) 


ASTBONOMICAL LATITUDES. 


212 . Ramgir— 71“ 24' + 


Star Observed 


Positions 
Position of 

of Telescope 

Azimuthal during 

stud Observa- 


Observed 

Zenith 

Distance 


Seconus of Co -latitude 


812 Gr. 72 
♦» 

11 fi 


819 Gr. 72 

it *1 

882 Gr. 72 

837 Gr. 72 
»# )» 

» » 

>1 it 

850 Gr. 72 


852 Gr, 73 
>1 »» 

855 Gr. 72 

It It 

868 Gr. 72 

M I# 

873 Gr. 72 

»♦ jt 


878 Gr. 72 

>» »i 


Feb. 13 
15 

„ 16 
I. 18 


Peb. 14 
» 17 


Fob. 15 

,1 18 


Feb. 13 
i» u 

,1 16 

I, 17 


Feb. 13 
16 


Feb. 14 
.1 17 


Feb. 16 

I, 18 


Feb. 13 
16 


Feb. 14 
,» 15 

I, 17 

.1 18 


Feb. 13 

M 16 



0 5 44*6 71 18 481 

45 3 48** 

45 3 48 •* 

. 44*9 480 

8 42 17-3 62 42 i6*7 


j6‘5 3 


N 

It 

B 

E, W { 
W, E 

W. E 

11 

B, W 

N 

W, 15 

8 

E, W 

N 

E, W 

S 

W, B 



5 5* 47'» 65 32 47*0 

47*4 46*8 


2 13 31*8 69 11 .1*0 

32 ■ I ! ‘ O 

31*8 0*9 

3**9 ®‘9 

I 48 25*2 69 36 8*6 

25*1 8*5 


I 31 10*6 69 53 22*2 

11*2 22*1 


3 *6 30*3 
30*0 


61 19 33** 

329 


3* 34*3 
.33*9 
34*7 
34*5 


6 18 19*7 
20 I 


77 4* 52*8 

5^9 


881 Gr. 78 

»♦ II 

II i> 


888 Gr. 72 

♦» it 

>» » 

»» >» 

H II 

>1 II 


894 Gr. 72 

II i> 

II 11 


895 Gr. 72 


Feb. 14 
I* 15 
,1 17 

.1 18 


Feb. 13 
II 14 

II 1& 

I, 16 

,1 17 

11 18 


Feb. 14 
,» 16 

17 

18 


Feb. 18 





»7 49*9 

50*0 

501 

50*3 

I 

38 42*0 
4l*.3 
40*9 
41*6 
40*6 
41*6 


78 53 ^5’S 
*3*5 
13‘5 
i,V5 
‘3 5 
13 6 


71 30 10*6 
io"6 
10*6 
‘0*5 

68 IS 4**5 











ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 


( 421 ) 


212. Rarngir-^o-Zat/tuc/e 71° 24' + 


Star Observed 


Positions j 
Position of 

of 'JVlosoope 

Aziinuthal during 

stud Observa- 

tion 


Obaorred 

Zi'nitU 

Distance 


Seconds of Co-lutitnd© 


by 

each 

observa- 

tion 


Mean bv 


901 

Gr. 72 

11 

II 

ff 

II 

11 

11 

tt 

11 

)> 

i» 

018 

Gr. 72 

It 

II 

919 

Gr. 72 

II 

JI 

)i 

II 

It 

II 

923 

Gr. 72 

j> 

II 

It 

11 


»» 

924 Or. 72 

II 

II 

939 

Gr. 72 

>1 

II 

If 

II 

)} 

II 

II 

II 

>1 

II 

948 

Gr. 72 

II 

11 

11 

II 

II 

JI 

>1 

>1 

955 Gr. 72 

l> 

II 

II 

1} 

It 

958 

1) 

Gr. 72 

II 

967 

Gr. 72 

II 

II 

970 Gr. 72 

II 

II 

975 Gr. 72 

II 

II 

980 Gr. 72 


Feb, 13 
« U 


Fob. 13 
.. 16 


F'eb. 14 

M 1 & 

.. 17 

» 18 


Feb. 18 
„ 14 

„ 16 
» 17 


Feb. 15 
.. 18 


Feb. 13 
14 


Fob. 18 
„ 14 


Feb. 13 
» 14 

„ 16 
17 


Fob. 16 

M 18 


Feb. 13 
» 16 

Feb. U 
o 17 

Feb. IS 

n 18 


Feb. 18 
14 
16 
17 


39 27*8 

27*5 

27 S 


34 3.*; ‘4 
35*3 


I 17 19*2 

20'4 

*9*9 

20*8 


6 4 .*i7-8 

59*9 

o 18 0*4 

0*9 

4 18 40’0 

393 


I 48 36-5 
37'4 


3 3 *6 a 


66 32 40*0 

39*9 


78 12 .^8 
38 .1 
38-4 

38 4 


73 3 5^*9 

58-9 31 6 

5^ 9 3**4 

589 3«*4 


64 49 57 8 I 
S7’(> I 



.=^ 9*2 3 .r 3 


7* 4* 52’5 

52 5 
52*5 

53*5 


77 39 3**5 
31*6 


7* 43 .13*5 33 * 

33*5 3» 6 


75 43 I3’0 33*0 

121 32*8 



69 35 56 *# 32*9 

56*3 33*7 33*3 


74 37 59*5 33*3 


*5 

*5 

*5 







( 422 ) 


ASTRONOMICAL LATITUDIS. 


272. Ramg}r--CO‘latitude 71® 24' + 


Star Obacrvod 


Positions 
Position of 

of Telescope 

Azimuthal during 

stud Observa- 


Cbserred 

Zanifch 

Distanco 



Seconds of Co-latitude 


Mean by 


989 Gr. 72 


1889^ 
Feb. 13 


3 40 560 
54*8 


75 S *8‘9 
29*0 


996 Gr. 72 


Feb. 14 
» 17 


3 S3 9*9 
8*8 


75 *7 4**^ 

4**7 


997 Gr. 72 


Feb. 16 
18 


8 4* 53*6 
53*8 


80 7 26-9 

tJ'O 


1007 Or. 72 


Feb. 15 N 

18 S 


9 30 40'i 
399 


6 « S3 54-1 , ... 

53‘9 3.v8 


1012 Gr. 72 


Feb. 18 

„ 14 

„ 1 (i 

„ 17 


; 20 36’8 
36-8 

»36-4 


66 23 57-7 

S7-7 
.47 6 
57-6 


lOU Gr. 72 


Feb. IS 
.. 18 


3 48 42-9 
43'» 


75 >3 «S '8 
15-8 


1015 Or. 72 


Feb. 13 
„ 10 


7 *7 .46'4 
36'0 


;8 52 8-8 

8-9 


1023 Gr. 72 


Feb. 18 
.. 14 


S 44 S^’S 
S.rS 
569 

ST-4 

56-7 

569 


64 39 36-4 
. 36-4 
36-3 

.16 '3 

. 36-3 

36 -2 



1036 Or. 72 


1089 Gr. 72 


104C Gr. 72 


1048 Gr. 72 


1060 Gr. 72 


1061 Gr. 73 


1066 Gr. 72 


Feb. 13 
.. 16 


Feb. 14 
17 


Feb. 18 
14 


Feb. 16 

,7 18 


Feb. U 
M 17 

Feb. 16 

» 18 


Feb. 14 
I H 17 


10 39 *3*8 
*3.1 
*3*6 
*3*9 


6 39 59*8 
59*4 


* 3* *»*3 
21*9 
**•3 
21-9 


a 33 * 3*8 

24 I 


7 *7 8*5 

6*6 


* 3* 33*8 

34*0 


o 25 43*4 ! 


8a 3 58*3 3**5 

58*4 33* 

58 -.; 

56*6 


64 44 34 * 

H'O 

68 52 12*5 

13*5 

12*4 

I2'4 


73 57 55*4 

55*4 3 


78 51 39*5 

39*^ 1 3a*8 


7* 58 7*.l 33*5 

7*4 33*4 


70 58 51*1 I 34*5 

*5 3 





















ABSTKACTS and SUMSIAEIBS &F OBSERVATIONS AND RESULTS. 
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212 . Ramgir— (?o-/aI/Ywflfe 71° 24' + 


o 

>5 ; 


Star ObBerred 


m 


1090 Oti\ TZ 


Date 


18S9 


Position 

of 

AzimuDial 

stud 


Pofilt/IOTIS 

of 

Telescope 

during 

Observa- 

tion 


Observed 

Zenith 

Distance 


N.P.D. 


o 


// 


// 


Sooonds of Co* latitude 


by 

each 

observa- 

tion 



Mean br 


NoHh 

Star 


It 


South 

Star 




V 


e V 


Feb. 


15 4 
18 


N 

S 


W,K 
E. W 


3 23 59*7 
60*4 


74 48 32 « 
32*9 


33 * 
32 5 


33*8 0-2 


O' 04 


2 vv hy N htara « 13**4 
5 er b^ S, Stare 7*31 


Summary. 


NOi of North Stars 89 No. of South Stars 30' 

No. of observations 208 


Co-iatitude by North Stars 

o 

71 

/ 

24 

// 

.33-47 + 

tr 

0-063 

>1 }) So'uth yy 

71 

24 

.32-01 + 

0-062 

Mean Co-latitude 

71 

24 

33-04 + 

o 

6 

Correction for Height above Sea-level 


+ 

0-00 


Final Co-latitude 

7r 

24' 33' *10 


Astronomical Latitude (A) = 

o 

18 

t 

.85 

ff 

26-90 + 0-044 

Geodetic Latitude (G) = 

18 

35 

26-12 


Deflection of. plumb-line (A— G) 2 =^ 


+• 

0-78' 






Serial 
of pair 


(424) 


ASTBONOMICAL LATITUDES. 


213 . Ranjitgarh— 'Co-Zaf/Yurfe 57 ® 114 ' + 

Latitude 32® 35' Inetrument — Zenith Telescope 

in. 

Longitude ... 74 40 Mean Height of Barometer 28*91 

Height ... 900 feet Mean Tempei*ature 72®*3 

\ 

Observer — Lieut. H. M. Cowie, R.E. 














ABSTBACT8 AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


( 425 ) 


213. Ranjitgarh— 57 ° 24 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
2ornth 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. I>’« 

IlHlf of tllO 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Codatitude 

H 

Te 

ts 

V 

P t’ r 

by each 
obHcr- 
vatioii 

Mean 



1901 


o / 


fl / // 

/ // 






13 

708 712 Newcomb 

Apr. 

5 

59 

E. W 

56 S 7 0*47 

+ 27 4 .V 7 <> 







» *t n 

»> 

6 


W, E 


44*20 

BS 53 

53*38 

I 0 

o*of> 

i 

1 

1 0*0026 

I 

U 

715 Newc & 1831 Gr. 80 

Apr. 

6 

17 34 

B, W 

57 33 14*60 

- 7 10-37 

54*33 

54*33 

0*7 

0*89 

o’S 545 

15 

TIO & 749 Newcomb 

Apr. 

5 

16 4 

1 W4 E 

57 44 27*04 


53 * 7 ^ 






*> |» >1 


G 


E. W 

26*90 

32-8<, 


S 3*«6 

1 0 

: 0 42 

0* i 764 










2 P - 

= 1241 

1 

2 Pre « 1 62 ^9 


Summary. 

No. of pairs 15 

No. of observations 27 

Mean difference between observations taken E, \V and those taken W, E = + 0"-16 


Observed Co-latitude (weighted mean) 

57 ° 

24' 

53" -44 + ()"-065 

Correction for Height above Sea-level 


+ 

0 

c 

Final Co-latitude 

67° 

24' 

53" 48 

Astronomical Latitude (A) = 

0 

32 

/ 

35 

// // 

6-52 + 0 065 

Geodetic Latitude (G) = 

32 

35 

1211 

Deflection of plumb-line (A — G) = 


— 

5-50 









(426) 


ASTRONOMICAL LATITUDES. 



214. Rawai- 

-‘Co-latitude 71 ® 27 ' + 

Latitude 

... 18® 32' 

Instrument — Zeiiitli Telescope 

Longitude 

... 83 36 

in. 

Mean Height of Barometer 29 02 

Height 

... 874 feet 

Mean Temperature 71°'4 


OAscrrer— Lieut. E. A. Tandy, R.E. 








ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 

214. Rawal — Co-latitude 71 “ if + 


( 4 . 557 ) 


« 0 

QQ 

Stars Obserred j 

Bate 

Mean of 
Zenith 
Bistances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

ofS.l'. D’b 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Codatituda 

A4 

il 

*© 

i 

0 

Po a 

by each 
obser- 
vation 

Mean 

1 


1 

1898*99 1 

• 

f 


• 

/ $* 


f 



ft 


1 


16 

703 * 713 Or. 80 

Dec. 

81 1 

o 

38 

W, B 

71 

40 18 ^ 2 ^ 


12 

23*75 i 

54*4« 






>1 )l »» 

Jaa. 

3 1 



E, W 


i 8‘28 



22*78 

55*50 

54 90 

1*0 


0*0625 

17 

750 & 783 Gr. 80 

Deo. 

31 

9 

5« 

E, W 

7* 

IS 3* *03 


2 

24*01 

.55*04 , 



j 


1 

i» » » 

1 

Jan. 

8 



W, E 


31*10 



21 06 

52*10 

53 '60 

10 

1-64 

! 

1*6896 

18 

803 & 83C Gr. 80 ! 

Dec. 

81 

5 

n 

W,E 

7* 

15 19‘94 

•f 

12 

.15*41 

.55 *.15 



! 



n >1 It 1 

Jan. 

S 



E, W 


10*00 



3S*S» 

55*5< 

55 ’43 

I 'O 

0 * 19 

: 0*0361 

1 

19 

846 & 877 Gr. 80 

Dec. 

31 

3 

\ 

16 

E, W 

7* 

i 6 8*19 

+ 

1 1 

48*27 

56*46 




i 


It )t s« 

Jan. 

4 



W. E 


8*29 



47*73 

5601 

56 •a 4 

I *0 

1*00 

1*0000 

20 

888 & 918 Gr. 80 

Doo. 

81 

i 8 

so 

W, B 

7* 

32 26*57 


4 

32*54 

54*03 




i 


It »> 

Jan. 

4 



B. W 


26*67 



3**93 

54*74 

54' 39 

1 *0 

i 

0-85 

0*7125 

21 

946 k 962 Gr. 80 

Doo. 

81 

i 

j 8 

E. W 

7» 

*3 S* 6 i 

+ 

*4 

50*49 

56*10 


1 




fl O It 

Jan. 

4 



W,B 1 


5*7* 



48*70 

54*4* 

Sj-Jfi 

0*7 

0*02 

0*0003 

22 

962 k 998 Gr. 80 

Jan. 

4 

• 

S3 

K. W 

71 37 48-70 

- 

9 

53*52 

55-13 ' 

SS '»8 

0*5 

0*06 

o*ooi 8 

23 

1037 & 1062 Gr. 80 

Dec. 

31 

4 

S 

E. W 

7* 

8 38 - 4 * 


*9 

X7*.17 

55*79 






ti ♦» 

Jan. 

4 



W*E 


38 ’57 



17*64 

56*21 

56-00 

1 *0 

0*76 

o-5n<> 

24 

1 

1104 k 1139 Gr. 80 

Doo. 

31 

1 

54 

E, W 

71 lO'S.C 


9 

16*26 

5.1*99 






»* ft It 1 

Jan. 

4 



W.B 


10*37 



2509 

55 23 

i 

54 64 

I *0 

O ' 60 

0*3600 

25 

1168 k 1197 Gr. 80 

Deo. 

31 

S 

4» 

E. W 1 

7» 

*9 7*5*5 

+ 

8 

47*34 

54-84 ' 

1 





»i »» »» 

Jan. 

4 



W,E 


7-68 



45*90 

53'S3 

54*21 

1*0 

x*03 

l■*o 6 o 9 

26 

1206 k 1218 Gr. 80 

Jan. 

4 

2 

*9 

E, W 

71 

.15 44-5* ' 

] 

- 

7 

49*17 

SS*,14 

55*34 

o* 7 

O* to j 

0*0070 

27 

1282 k 1261 Gr. 80 

Dec. 

31 

i 8 

39 

B.W 

7* 

4 » i 8 * 6 i 


>3 

23*96 

. 54*65 






, It n »» 

Jan. 

4 



W,B 


18*81 



22*43 

56*38 

55*52 

X'O 

0*28 

0*0784 

28 

1265 k 1272 Gr. 80 

Dec. 

• j 

31 

6 

41 

W,E 

71 

26 4>*67 

+ 

1 

12*19 

54-86 






1 )* II 11 

Jan. 

4 



E, W 


42*87 



12*94 

S5’3f 

55 *.14 

I-O j 

O ' I-O j 

0*0100 

29 

1 

12S2 & 1289 Or. 80 

Dec. 

31 

9 

49 

E, W 

71 

4* 


*3 

38*08 1 

55*03 






•» >1 H 

Jan. 

4 



W, K 


.13*34 



36*70 1 

56*64 

55*84 

1 *0 

o* 6 o 

1 

0*3600 

80 

^ 1402 k 1405 Gr. 80 

Deo. 

31 

9 

I 

K, W 

7* 

18 51*17 


0 

57*86 

54*3X 



1 



, »» II 

Jan. 

4 



w, s 


5^*45 



57-79 

54*69 

- 54*50 

1*0 

0*74 

0*5476 

31 

1417 A 144» Or. 80 

Dec. 

81 

a 

38 

E, W 

71 

IX 58*51 

■¥ 

5 

58*97 

5 - 7*48 


i 




1 fl II ff 

Jan. 

4 



W, B 


53*81 



55*3* 

54*12 

55*80 

1 ‘O 

0*56 

1 

0 * 3*36 

32 

1480 k 1490 Gr. 80 

Beo. 

31 

la 

n 

B,ir 

7» 

14 S 3"»4 

-► 

2 

S9*5X 

1 

srn 



1 



ft II If 

Jan* 

4 



W. JB 


53-53 



57“*9 

55*77 

56*76 

1.^0 

1-52 

2*3104 

83 

1493 k 1499 Or. 80 

Jaa. 

1 

11 

9 

B, W 

i 71 3 * 38*00 


3 

4**29 

S3*7» 






It ti It 

It 

4 



W 4 B 

j 

36-»7 



4**73 

54*49 , 

54* xo 

»*o 

1 * 1-4 

1 * 2996 

84 

1529 k 1538 Gr* 80 , 

Jaa. 

i 

3 

30 

E, W 

1 7« 

S 8»-68 


at 

4*55 

57*2.1 






It tt If 

M 

4 



W,H 


S*-96 



0-49 

53*45 

55*34 

0*6 

o*' 10 

0*0060 
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ASTBONOMIOAL LATITUDES. 


214. Rawal— 71 " 27 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

durttif^ 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

Weight * P 

1 

1 

by each 
obser- 
vation 

Mean 



1899 


« 

/ 


0 0 

H 



it 

// 

n 




85 

1683 & 1638 Or. 80 

Jan, 

1 

3 

9 

W.R 

71 17 

5*95 

+ 

0 

jo-i 8 







)l ff If 

ff 

4 



B, W 


6*25 



4788 

5413 

55*13 

0'6 

0*11 

0*0073 

86 

1588 a 1611 Or. 80 

Jan. 

1 

3 

11 

E. W 

71 28 

22 *80 


0 

27*27 

55*53 






»» ff ff 

If 

4 



W, B 


I3'o9 



28*49 

54 -60 

55-07 

0*6 

0*17 

0 ‘ci 73 

87 

1529 Sc 1641 Or. 80 

Jan. 

1 

3 

3* 

K, vr 

7* 7 

9*53 


20 

47*11 

S<1-63 






ff It ft 

II 

4 



W,E 


9 ‘ 8 i 



44' <3 

53*94 

55*29 

0*6 

0*05 

0*0015 

88 

1821 A 1660 Or. 80 

Jan, 

1 

8 

0 

W.B 

71 30 

s6’4' 

.. 

3 

0*52 

SS’Sl 






f* )f »l ^ 

ff 

4 



B.W 


5677 



1*91 

54-86 

55 -JS 

I *0 

0 * 14 

0*0196 

39 

1725 A 1728 Or, 80 

Jan. 

1 

12 

58 

W,B 

7' 45 

28 '69 

- 

17 

32*90 

55 -79 

55-79 

0*7 

0*55 

0 ‘ 3 f 18 

40 

1743 A 1777 Or. 80 

Jan. 

1 

i 6 

8 

B, W 

71 22 

1976 


5 

35*44 

55*20 

55*20 

0*7 

0*04 

0*0011 

41 

1802 A 1810 Or. 80 

Jan* 

1 

15 

7 

W,K 

71 28 

29*71 


0 

.^S’44 

54*27 






ft ff ff 

fi 

5 



1 £,W 


30 *9 



3.5*11 

55*18 

54*73 

1 *0 

0*51 

0*2601 

42 

1881 A 1850 Or. 80 

Jan. 

1 

3 

30 

B,W 

7* .15 

105 

.. 

7 

5*73 

55*32 






M »» t| 

If 

5 



! W,B 


1*68 



7*85 

53*83 

54*58 

1*0 

0*66 

0-4356 

48 

1862 A 1874 Or. 80 

Jan. 

1 

2 

«7 

W.B 

71 30 

34*76 

- 

2 

38*22 

56*54 

56*54 

0*7 

1*30 

1*1830 

44 

1929 A 1965 Or. 80 

Jan. 

1 

0 

i 8 


71 21 

43*71 

+ 

6 

II* 13 

54*83 






*( *1 9 . 

i> 

6 



E. W 


44*46 



11*05 

55*51 

55*17 

0*7 

0*07 

0*0034 

45 

1990 A 2006 Or. 80 

Jan. 

1 

21 


W.B 

71 35 

32*37 


7 

36*48 

5^*89 






19 91 9 . 

ft 

6 



I B, W 


.?3‘ii 



37*20 

55*91 

55*90 

I *0 

0*66 

0 * 435 ^ 

46 

2029 A 2063 Or. 80 

Jan. 

1 

12 

40 

W.B 

71 20 

17*49 

■f 

7 

35*44 

5»*93 


. 




» 99 9 * 

ff 

6 



i B, W 


18*29 



37*42 

55*71 

54*32 

1 I *0 

1 0-91 

08464 







1 

1 



Lm. 




2? = 

' 40‘9 1 

2 

23*2079 


Summary. 


No. of pairs 46 

No. of observations 87 

Mean difference between observations taken E, W and those taken W, E a + 
Observed Co-latitude (weighted mean) 71® 27' 65*' '24 + 0*'’076 
Correction for Height above Sea-level -t- 0*''03 

Final Co-latitude 71" 27' BS"- 27 


a 18 82 4*73 ± 0‘076 

« 18 82 »-22 

» - 4*49 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— O) 


0*'*43 

















Serial No. 
of pair 


ABSTEACTS AND SUMMAEIES OF OBSEKVATIONS AND KESULT8. 


(429) 


215. Rojh^a~Co-/a^/^^/^/e 65 ° 2 ' + 


Latitude 

Longitude 

Height 


24 ® 67 ' Instrument — Zenith Telescope 

m 

70 17 Mean Height of Barometer 29*55 

518 feet Mean Temperature G3® *8 

Oiser w--Lieut. H. M. Cowie, R.E. 


Stars Observed 


Positions 

Date Sr/ 

tion 


Half of tlio 

Mean Ohserveil 

of N. P. D’s Difference of 
Zenith Distances 


Seeomls of 
Co liititnde 

b\ eacli 

oi»'<er- Mean 
ration 



10 & 14 Newcomb 


Dec. 1*1 10 48 

M 10 

n 17 


64 33 

40*70 

40*73 


+28 52*90 
5C3b 

53*50 


33 

34 ob 

U*23 34 04 


75 Gr. 80 & 36 Newc. 


Dec. 13 5 17 

„ d; 

„ 17 


64 57 43*77 
43*84 
43*87 


4 4 50 66 

5118 
50*09 


34*43 

^5*02 

33*96 34*35 


S6 Newc. dc 113 Or. 80 


i * V >f t) 


18 5 39 

16 


65 19 4*62 
4*68 


— 16 30*58 
29*98 


34*04 

34*70 34*37 


136 k 160 Gr. 80 


13 6 19 

16 


65 2 4*12 

415 
4* 16 


4- O 30*58 
30 10 
28 04 


34 (>7 
.U*25 

'^2*20 33*33 


136 & 181 Gr. 80 


I) 1) *> 


13 6 15 

](i 


64 SS 4.r77 
4.r;') 
43 79 


+ 6 50*6^ 

50 27 
50 17 


.34*40 I 

34*o6 I 

33 96 34*10 


i 0*0353 


73 5c 74 Newcomb 


22 4 32 


64 57 37*34 + 4 56*17 33*5> 33*5* 


185 Gr. 80 5c 79 Newc. 


»» »i >1 1* 


13 21 49 

16 
17 


65 5 35*62 

35 ’65 
35 66 


- 3 2 ’42 

2 08 


33*20 

.33*57 

33*74 33*57 


82 &■ 93 Newcomb 

n i» »» 

)> >» I* 


13 19 41 

16 
17 


64 40 30*11 
30*09 
30 09 


+ 22 3*56 

3*43 
3*41 


33 67 
33 • 5 2 

33*50 33*55 


88 & 93 Newcomb 

>t l» 17 

>1 «* » 


88 5c. 104 Newcomb 


97 5c 108 Newcouib 


i» »♦ i» 


108 5 r 181 Newcomb 


118 5c 121 Newcomb 


l> i * M 


13 19 38 

16 
17 


22 19 58 


18 26 8 

16 
17 


22 16 36 


16 4 24 

17 


64 41 5.^78 
55 ’7^^ 
55*62 


65 3 20*79 


65 *2 43*57 
43 57 
43*57 


■f 18 37*64 
37*8 i 
37*49 


.13*42 

.1.1*59 

33**2 33*3* 


o 46*65 .f 34*14 34*>4 


- 10 9*85 

9*76 

9*88 


,13*72 
33‘*** i 
33*69 33*73 


64 44 24*25 4 18 9*13 33*38 33*38 


65 17 12*29 
12*28 


- 14 38*58 

38-43 


.13*7* 

33*85 33*78 



{ o* 1301 



( 430 ) 


ASTBONOMICAL LATlTUDIjiS. 


215. Rojhra-Co-tef/Ywflfe a' + 


Serial No. 
of pair 


Date 

Mean of 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean j 

^ Half of the 
Observed 

Seconds of 
Oo'latitude 

CU 


1 

Stars Observed 

Zenitli 

Distances 

of N. P. Dy 

Difference of 
Zenith Distances 

bv each 
obser- 
vation 

Mean 

*5 

tf 


14 

131 k 138 Neivcomb 

1900 

Deo. 22 

• 

i6 

/ 

44 

K,W 

0 / V/ 

64 SI 4.r74 

+ 9 

1/ 

5011 

tt 

33*85 

tt 

3.5*85 

■ 

0*04 

o‘ooo8 

15 

290 k 217 Or. 80 

»> If O 

Dec. 16 

I. 17 

7 

44 

W, E 

E. W 

64 S5 

35-88 

•f 6 

S8-3' 

58-73 

34*11 

34*6 i 

34*41 

M 

0*52 

0*2704 

16 

334 Sc 389 Or. 80 

11 11 II 

Dec. 13 
.1 16 

4 

33 

E,W 

E, W 

64 42 17*81 
>7*75 

4- 20 

»5'<>3 

|6‘31 

.13*44 

33*96 

33*70 

H 

.0*19 

0-0361 

17 

347 Gr. 80 k 155 Newc. 

»» i» n it 

Deo. 13 
16 

7 

49 

W. K 
W.K 

64 54 54 ’IS 
54-II 

+ 7 

38- 67 

39- 86 

32*92 

34-07 

.^3*5® 

M 

0*39 

0*1521 

18 

161 Kewc. & 414 Or. 80 

>4 t* ti t* 

Doc. 16 

1. 17 

3 

39 

W, B 

K. W 

64 48 47 -IQ 
47‘I7 

*3 

46-43 

46 -.13 

33 *71 
33*6 o 

33*66 

0*7 

0*23 

0*0370 

19 

414 Gr. 80 k 183 Newo. 

» M II II 

Jl II II II 

Deo. 13 
16 

I. 17 

3 

57 

B. W 

E, W 

W, E 

65 6 28*05 
28 00 
27*98 

- 3 

54-48 

53-88 

53-85 

3.rs7 

34*13 

34-J3 

33*99 

0*8 

0* 10 

0 ’ 0080 

20 

471 Or. 80 Si 203 Newo. 

II II II II 

Doc. 13 

II 16 

4 

1 

W, E 
W.E 

65 t8 36*32 
36*26 

- 16 

1*47 

1*86 

34-85 

34-40 

34*63 

0*7 

0*74 

0-38.53 

21 

471 Gr. 80 & 209 Newo. 

tl II 11 M 

Deo. 13 
,, 16 

3 

58 

W.K 

W, K 

65 '5 '.1'75 
13-69 

- 12 

39*18 

39*16 

.54-47 

34-53 

.^4*5® 

0*7 

0*61 

0*2605 

22 

229 Newc. 4; 577 Gr. 80 

II tl 11 II 

Dec. 20 

II 21 

0 

26 

W.E 

E, W 

65 »4 56 ’49 
56-48 

— 22 

23 2 
32*87 

.53' ‘7 
33-61 

33*39 

B 

0*50 

0*2500 

28 

589 Or. 80 & 248 Newo. 

fi II II II 

Deo. 20 
21 

14 

*7 

B. W 
W.B 

6443 4-16 
4-'4 

+ 19 

30-93 

3®*3« 

34 -.59 
34 '45 

34*42 

B 

0*53 

0*2809 

24 

256 k 268 Newcomb 

II It It 

Deo. 20 
,1 21 

3 

28 

W,B 

B, W 

64 43 35-75 
35-73 

+ 18 

57*87 

58-03 

.53-61 

.53-76 

.13*69 

B 

0*20 

0*0400 

25 

873 k 283 Newcomb 

II If II 

Dec. 20 

1, 21 

9 

27 

W, B 

K, W 

6s 7 19' >0 
i9'io 

i! 

- 4 

55-58 

S 5-'7 

3.5-51 

33-93 

.13*73 

1*0 

0't6 

0*0256 

20 

740 k 776 Gr. 80 

II II II 

Dec. 20 

1, 21 

12 

3® 

B, W 
W,B 

<►5 n »3‘57 
>357 

- 8 

39-88 

39-41 

33-69 

34' '6 

33*93 

0*7 

0*04 

o*oosi 

27 

749 & 776 Gn 80 

Dec. 20 

12 

39 

B, W 

65 10 19-97 

- 17 

55*55 

34-4* 

34*42 

0*3 

0*53 

0*1405 

28 

305 & 813 Newcomb 

II II II 

Deo. 20 
.1 21 

*9 

7 

W, B 

E, W 

; 6s 16 37-64 

37-63 

- »4 

3*69 

3 -Si 

33*95 

33*78 

SyB 7 

ro 

0‘02 

0*0004 

29 

827 Newc. k 869 Gr. 80 

II II fi II 

Dec. 20 
,, 21 

»3 

35 . 

W.E 

B, W 

6s 11 6-68 
6-67 

- 9 

3»'47 

3**95 

34* n 
33*7* 

33*97 

ro 

o*o8 

0*0064 

30 

343 Newc. & 903 Gr, 80 

Dec. 20 

3 

20 

E, W 

64 48 45’0i 

+ 13 

4«*57 

33*58 

33 ‘S2 

0*7 

o*3« 

0*0673 

81 

8^ Newo. k 943 Gr. 80 

II II II II 

Doc. 20 

II 21 

7 

35 

W.B 

E, W 

6s 17 6-76 

6-77 


3**68 

3***5 

34*09 

34*7* 

34*40 

1 

O'Si 

o*i92i 

32 

848 & 871 N«w<Mmb 

II Vi .1 j 

Dee. 20 

II 21 

Ll 

*3 

W.B 

1 w 

<5 S 4.1‘'49 
43*69 


10*20 

9*ia 

33**9 

34*57 

33*93 

D 

P - 

o*oon 










ABSTJtACTS AND 8TJMMAEIES OF OB8EBVATIONS AND RESULTS. 

215 . Rojhra— 65 " %' + 


m) 


Serial No. 
of pair 

Stan Obserred ^ 

Date 

Afean of 
Zeiittii 
Dietances 

Positions 

of 

Tciloacope 

tiuring 

Obaerva* 

tion 

Mean 

of N. P. D’» 

Hfllf of the 
Observed 
DifTorence of 
Zenith Distances 

Seconds of 
Co-iatitude 

cu 

Q 

yc 

‘S 

j! 

V 

p*» 

by each 
obser- 
vation 

Mean 



1900 

0 

/ 


0 / // 


tt 

// 

H 




33 

387 k 394 Newcomb 

Dec. 

20 

10 

24 

W,R 

65 27 1-30 

- 24 

27M9 







M )| t| 

II 

21 



E,W 

laO 


27-42 

33 

33*89 

0*7 

0*00 

0*0000 

34 

387 k 415 Newcomb 

Dec. 

20 

lO 

9 


65 ** 39‘41 

— 10 

608 

33*35 

33*35 

0*5 

0*54 

0*1458 

35 

426 k 430 Newcomb 

Deo. 

20 

*4 

45 

W.E 

65 16 8‘;2 

- 13 

3.5; *04 

.33*68 






»» »> n 

II 

21 



E. W 

8-74 


34*87 

.3.3-87 

33*78 

1 *0 

o* I 1 

0*0111 

3G 

440 k 458 Newcomb 

Deo. 

20 

9 

0 

W,E 

64 SS »-7' 

+ 7 

.^0*53 

33*24 






)• i> 

It 

21 



E,W 

*•73 


3J*2i 

33*95 

33*60 

0*7 

0*29 

00589- 

87 

440 k 464 Newcomb 

Doc. 

20 

8 

S3 

W,E 

64 47 54-OI 

•f 14 

.=19 '33 

33 *.34 






>1 II II 

i> 

21 



E, W 

S4 03 


39 • 26 

33*29 

33*32 

0*7 

0*57 

0*1274 

38 

468 k 479 Newcomb 

Dec. 

18 

i6 

*7 

W,E 

65 13 ^3-28 

— 11 

7*94 

34*34 






>1 II i» 

II 

19 



E, W 

4»‘30 


8*66 

33*64 

.33*99 

0*7 

O‘l0 

0*0070 

39 

476 k 479 Newcomb 

Deo. 

18 

i6 

1 1 

W,E 

6s 19 34- 9* 

- 17 

»*33 

33*59 






II » *1 

II 

19 



E, W 

.34’ 94 


i*»3 

33 * »« 

33*35 

0*7 

0*54 

0*1041 

40 

484 Newo.&iailGr.SO 

Dec. 

18 

7 

7 

Bf/W 

64 59 58-69 

+ 2 

35*58 

35*27 






♦1 >1 11 II 

II 

19 




58'7 i 


34 -bo 

.33*3« 

34*29 

I *0 

040 

0* 1600 

41 

498 & 511 Newcomb 

Dec. 

18 

8 

48 

E.W 

65 8 46-1; 

- 6 

11*17 

.34*00 






11 II >1 

II 

19 



W,B 

46-19 


I2’i6* 

34*03 

34 * 0 / , 

I -0 

013. 

0*0169 

42 

517 k 531 Newcomb 

Dec 

18 

3 

6 


65 t S7-H 

+ 0 


.34-23 






II II >1 

It 

19 



B,W 

57''5 

i 

3714 

34*29^ 

34 26 

o '7 

0*37 

0*0958 

43 

521 k 531 Neweomb 

Dec. 

18 

1 

SO 

K. W 

6s 17 57-87 

- *5 

» 3*39 

.34*48 






>1 1* 11 

♦1 

19 



W,E 

57-9* 


33 b 9 

34*23 

34*36 

O'J 

OM 7 

0*1546 

44 

644 5c 558 Newoomb 

Deo. 

18 

4 

II 

W, B 

6s 3 12-91 

— 0 

39*08 

33 * 8.3 






11 II »• 

11 

19 



E, W 

12-96 


39.* 18 

33*78 

33*8 i- 

o '7 

o*o8 

O'* 0045 

45 

14690r.804c(SSS«wo. 

Deo. 

18 

4 

23 

W.E 

6S IS 4^70 

- »3 

*5-39 

34*3> 

34.32 

0*5 

0*43 

o»o 883 ' 

46 

1406 & 1600 Gr. 80 

DeOi 

la 

8 

40 

E,W 

6s 23 37-20 

- #0 

3'*S9 

,33 *61 






II f> »l 

19 

19 



W,E 

37-»7 


3*89 

33*38 

33*30 

1 *0 

0*39 

0' IS^II* 

47 

578 k 683 Newoomb 

Deo. 

18 


54 

E,W 

69 1 46-65 

— 0 

M’78 

3,3*87 






It i> ir 

9 * 

19 



W,E 

46-72 


11*89' 

36*83 

,33*85 

I>’0 

0*04* 

o*ooi6* 







(482) ASTEONOMICAL LATITUDES. 

215. Rojhra— 65° a' + 


Serial No. 
of pair 

Start Obterred 

Oftte 

Mean of 
Zenith 
Difitancet 

Positions 

of 

Teletcopo 

during 

Obscrva- 

tion 

Mean 

of N, P. D’a 

Half of tho 
Obterred 
Difference of 
Zenith Distances 

Seconds of 

Co* latitude 

II 

wa 

’S 

V 

Poe 

by each 
obser- 
vation 

Mean 



1900 

o 



0 * // 



// 

// 

// 




48 

1541 Gr. 80 k 595 Newc. 

Dec. 

19 

9 

44 

E,W 

64 5S '9’ '3 

+ 

7 

*4*53 

33 ‘66 

33-66 

0*7 

0-23 

0-0370 

49 

1555 k 1571 Gr. 80 

Deo. 

18 

I 

36 

E. W 

64 59 50*00 


2 

43R4 

.33 ‘84 






0 *1 >1 

11 

19 



W.E 

5008 



4.V54 

33'<'i 

33*73 

1 -0 

0- 16 

0-0256 

50 

1585 Gr. 80 k 623 Newc. 

Deo. 

18 

o 

27 

W,E 

65 *9 


*7 

16*32 

36 • 06 






II M II 11 

#1 

19 



E,W 

S*-48 



18*31 

34*17 

35’>2 

I -0 

, . 2 ^ 

1-5129 

51 

684 k 688 Newcomb 

Dec. 

19 

i6 

30 

W,E 

64 58 50-22 

+ 

3 

43*35 

33*57 

33*57 

0*7 

0-32 

0-0717 

52 

041 Newc. * 1002 Gr. 80 

Dec. 

18 

7 

22 

W, E 

65 44 4-84 


21 

3' '.^8 







11 II 1* II 

II 

19 



E, VV 

4 OS 



31-46 

3.r 49 

3.V.18 

1 'O 

0*5* 

0-2601 

53 

657 k 678 Newcomb 

Deo. 

18 

17 

16 

E.W 

65 16 24 23 


*3 

50*08 

34* *5 






II II >1 

II 

19 



W. E 

H' 3 S 



50*44 

3591 

34-03 

1 *0 

O' I4 

0-0196 

64 

683 k 694 Newcomb 

Deo. 

18 

0 

47 

W, E 

65 30 4I '9.S 


28 

815 

.33 ’80 






11 II >• 

>1 

19 



K.W 

42* 10 



8-37 

33 '73 

33*77 

,0 

0- 12 

0-0144 

55 

699 k 70 S Newcomb 

Dec. 

18 

30 

27 

E, W 

65 24 41*07 


22 

7**4 

.53 9.1 






II 11 II 


19 



W, B 




6*91 

34*30 


I -0 

0-23 

0*0529 

56 

713 k 718 Newcomb 

Dec. 

18 

8 

50 

W, B 

65 ** 4 .59 


9 

30*73 

.53-86 






II It It 

II 

19 



E, W 

4*75 



3**31 

33*54 

.l.l’/O 

1*0 

0*19 

0-0361 

67 

720 k 728 Newcomb 

Deo. 

18 

i8 

34 

E, W 

64 5* 34 52 

-<■ 

10 

59*43 

33 '75 






1) II II 

11 

19 



W, E 

34*48 



59*33 

33*70 

3.V7.I 

0-7 

0* 16 

0*0179 

5B 

728 k 739 Newcomb 

Deo. 

18 

i8 

19 

W, E 

64 36 12*22 


26 

21-69 

i 

.55*91 






II II II 

II 

19 



E, W 

»2‘39 



21 -07 

33*46 

3369 

07 

0*20 

0-0280 

59 

1520 k 1528 Newcomb 

Dec. 

13 

i6 

28 

W, K 

64 39 4**43 

■f 

22 

5281 

.54*24 






II i> If 

11 

16 



E, W 

41-63 



53*35 

3.5*88 

.14 06 

0-7 

0* 17 

0-0202 

60 

1520 & 1634 Newcomb 

Dec. 

13 

i6 

49 

W, 1C 

65 0 27-42 


1 

6*62 

34*04 





1 

II 11 If 

11 

16 


1 

K, W 

27*62 



6-28 

33*90 






>1 II II 

II 

17 


1 

W, E 

27-68 



6*43 

,54* <0 

33 99 

0‘8 

0' 10 

00080 

61 

3908 Or. 80 tc 1652 Newc. 

Dec. 

18 


53 

E* W 

65 24 7 *60 

_ 

31 

.53*30 

34*40 






II II 11 It 

II 

16 



W.E 

7*75 



33*77 

.53*98 

.«'«9 

1*0 

0*30 

0*0900 

62 

1561 k 1583 Newcomb 

Dec. 

13 

6 

7 

W» E 

65 10 16*20 


16 

42*04 

54-16 






» 11 Ji 

II 

16 



E,W 

*fi*3S 



43*35 

34*10 






II II 11 

JI 

17 



W, E 

16*40 



43*48 

33 *9* 

34’»7 

i-a 

018 

0-0389 



ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(433) 


215. Rojhra^Co-latitude 65° 2' + 


ii 

t 

o o 

U2 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

PositionH 

of 

Telescope 

Mean 

Half of tho 
ObHorved 

Seconds of 
Co-latitudo 

fl 


P W tJ 

during 

Observa- 

tion 

of N. P. D’s 

DifTerenco of 
Zenith Distances 

by ouch 
obser- 
vation 

Mean 


e 



1900 

o 

f 


V / // 

/ // 

„ 

„ 




<93 

8069 & 4018 Or. 80 

Dec. 23 

6 

7 

W, E 

65 19 iTib 

— 16 42*89 

34 >7 

34' 37 

o'7 

0*48 i 

01613 

64 

4036 Or. 80 k 44 Newo. 

Deo. 22 

i8 

a; 

B,W 

H <3 4 <>7 

QC 

0 

0 

1 

33 '59 

33*59 

0'7 

0 ’ 30 ! 

0*0630 










SP < 

- 53'4 

2 Pt?o^ 

7*37f»3 


Summary. 

No. of pairs 64 

No. of observations 127 

Mean difference between observations taken E, W and those taken W, E =s -f 0"‘05 


Observed Co-latitude (weighted mean) 

65° 

2' 

33" 

■89 

i 0"-032 

Correction for Height above Sea-level 


•f 

0" 

•02 


Final Co-latitude 

65° 

2' 

33" 

•91 


Astronomical Latitude (A) 

0 

= 24 

t 

57 

f/ 

20’ 

09 

t/ 

± 0 032 

Geodetic Latitude (G) 

= 24 

57 

26’ 

28 


Deflection of plumb-line (A— G) 

=S 

— 

0 ’ 

19 






Serial No. 
of pair 


(434) 


ASTBONOmCAL LATITUDES. 


Latitude 

Longitude 

Height 


216 . Salimpur— Co-M/Ytfrfe 62 " 13 ' + 

... 27® 47' /w/ntmen/— Zenith Sector No. 1 used as Zenith Telescope 

in. 

... 78 33 Mean Height of Barometer 29*27 

... 645 feet Mean Temperature 61®*5 

Captain G. P* Lenox Conyngham^ R.E. 


Stars Obserred 


Mean 

o£ N. P. D’s 


Half of the 
Observed 
Difference of 
Zenith DistuncaB 


Seconds of 
Co'laiiinde 



846 A 872 Gr. 80 Feb. 27 

11 ft »» »» 28 


888 & 916 Gr. 80 Feb. 27 
1 . 1 . » .1 28 


962 A 978 Gr. 80 Feb. 27 

.1 M ,1 28 

962 A 984 Gr. 80 ,, 27 

» 28 


6a 

15 32*89 

3 

9*98 


33 89 


8*75 

6 a 

5 36*82 + 

7 

Am 


36*83 


47*«3 

6a 

II 6*44 *f 

2 

i 6*66 


6*44 


16*73 

62 

11 57*00 

1 

36*16 




1023 A 1062 Gr. 80 Feb. 28 
1672 A 1686 Gr. 80 „ 28 


6l 31 20*11 

a 52*92 


- 7 55*53 
+ 10 31*03 


1*5 0*53 10*4056 


1185 A 1179 Gr. 80 Fab. 27 

28 

1135 A 1218 Gr.'’80 ” 27 

ft »♦ U 1» 


6 j 6 10*63 
10*60 
63 13 58*38 

58-24 


+ 7 13*18 

1 .V 65 
+ o 26*24 

35*21 


1223 A 1240 Gr. 80 Mar. 1 

2 

1240 & IMS Gr.”80 ” 1 

2 

1303 & la’n Or.”80 ” 1 

.» .. t. ft 2 

1271 & 1223 Gr. 80 „ 1 

ti >1 If If 2 


1287 tc. 1843 Gr. 80 „ 

1343 k 1324 Gr.’oo ” 

1324 4c u'i? Gr.”80 ”, 

1417 k la'h Gr.”80 ’,’f 

1871 & 1405 Gr.”80 

1405 4c 1287 Gr.”80 

>> » 11 It 

1450 A 1465 Gr. 80 Mar. 

145*1 A 1466 Gr.’^ 

»» IS II St 

1490 A 1611 Or. 80 Mar. 

I* i« It II 

1499 A 16U Gr. 80 


5 

40 

5 

t 

.18 

3 

4 

a 

0 

S 3 


63 37 i 8 * 8 i 

18-77 
63 24 34*50 

*4*45 
63 36 38*83 

.i8’77 
6 * *9 3 .V 14 
33 •09 


63 19 38*18 
38*12 
6 a 31 20*53 
30*47 

6 a 14 13*66 
13*60 
6a ao 1*65 
1*65 
6 a II 38*83 

6 a 4 8*49 
S*43 


6a 30 48*08 
^'01 
6a 3a 55*00 
3493 


6a 6 3*09 
yol 
6a 16 15*40 


13 

53*9.3 

55*04 

10 

59*05 

II 

0*55 

13 

14*39 


16 

9'‘9 


936 

6 

MM® 


0 50 43 


^ I 44* 

44*76 
9 15 0 5 



a*o 0*53 0*5 


3 ’S 6 OmS 




















Serial No. 
of pair 


ABSTBACTS AND 8UMMAEIES OF OBSEEVATIONS AND EE8ULTS, 

216. SaWmpur— Co-latitude 62 “ 13 ' 4 . 


( 435 )’ 


I Mean of V 

Date ZeuiMi during 


Positions 

of 


Observa- 

tion 


Mean 

Half of the 
Observed 

Seconds of 
Co-latitude 

of N. P. D’a 

Difference of 
Zemth Distances 

by each 



1520 5c 1654 Or. 80 

Mar. 

1 

»» i* 

11 

2 

1654 & 1699 Gr. 80 

1) 

1 

»» l» »» 

II 

2 

1520 & 1585 Gr. 80 

It 

1 

n »t 

II 

2 

1585 & 1S9!1 Gr. 80 

II 

1 

11 » )) 

11 

2 

1613 & 1628 Gr. 80 

Feb. 

27 

ft n It 

11 

28 

1652 & 1664 Gr. 80 

Fob. 

27 

)} l» tl 

11 

28 

1672 ic 1700 Gr. 80 

Fob. 

27 

ft ft »» 

If 

28 

1713 4 1724 Gr. 80 

Feb. 

27 

>1 l» 11 


28 

1743 & 1762 Gr. 80 

Feb. 

27 

♦ » M 11 

11 

28 

1743 & 1791 Or. 80 

11 

27 

ft it 1) 

1. 

28 

1803 5b 1816 Gr. 80 

Feb. 

27 

II 11 i> 


28 

1858 & 1882 Gr. 80 

Mar. 

1 

II 11 9i 


2 

1898 & 1940 Gr. 80 

Mar. 

1 

»> M ly 

II 

2 

1933 k 1940 Gr. 80 

II 

1 

II i» II 

ti 

2 

1961 & 2009 Gr. 80 

Mar, 

1 

II II If 

It 

2 

2068 k 2109 Gr. 80 

Mar. 

1 

i» II >1 

It 

2 

2063 & 2U7 Gr. 80 

11 

X 

»» i» If 

II 

2 

2227 k 2250 Gr. 80 

Mar. 

8 

It II ti * 

1* 

4 

2250 4c 8266 Or. 80 

It 

a 

i» It II 

M 

4 

2281 4c 2293 Or. 80 

Mar* 

8 

II II 11 

ft 

4 

2811 4b 2827 Gr. 80 

Mar. 

3 


6a 10 12*42 
n*33 
58 B.VaS 

^ 5 . 3 -*6 

6a 24 56*02 
, 55 ‘94 

6* 1.1 3<>'9S 
36-87 


+ 3 "SS 

12*52 
+ 14 29*80 
. 30 ‘30 

- II 31*58 

30*63 

- 0 * 3 * 3 ^ 

12*52 


I 44*79 
44*81 


9 23*63 

33 '55 
10 11*04 
11*69 


3 * 5*53 + 9 5816 

25*44 .57' *6 

6a 4 10*27 + 9 13 00 I 

1019 13 10 23*29 


63 15 48*73 - 2 25*28 

48*64 2484 


61 54 3*4« '9 >9*59 

3*3* >9*24 


62 16 11*13 — a 48*38 

11*04 45*9* I 2 

63 5 31*40 + 7 51*31 

3* *37 52-39 


6a 8 6*33 + 5 17*26 

6*u 18*05 


6a 15 8 66 

8 *s 8 


6a 22 47*97 
47*9* 
62 23 34*98 

.H’9> 
62 34 27*60 

27*53 


62 14 37 58 - I 13*33 

37'53 *327 

62 6 4*78 + 7 >940 


63 15 2*68 - 

2*64 

6a 12 35*38 + 

35*34 


63 12 i'o6 + I 23*48 

1*05 21*90 2 

62 11 17*00 4* 2 7*06 


0'59 0*3481 

0*46 0*2116 

o 12 0*0144 


008 I 0*0064 


0*23 0*0794 


0*27 0*0739 





















( 436 ) 


ASTBONOMICAL LATITUDES. 


216. SaWmpur— Co-latitude 62 ® 13 ' + 


Serial No. 
of pair 

Start Obterred 

Date 

Mean of 
Zenith 
Diatanoet 

Poaitiona 

of 

Telescope 

during 

Observa- 

tion 

M«an 

of N.P. D’l 

Half of the 
Observed 
Difference of 
Zenitli Diatancea 

Seconds of 
Co-latitude 

Weight = P 

V 

Pvv 

by each 
obaer- 
vtttion 

Mean 



1900 

0 / 


0 / // 

1 // 

ft 

ft 




24 

2345 & 2852 Gr. 80 

Mar. 3 

1 26 

B. W 

61 S3 45-40 


2412 






v i» 

4 


W. K 

45-48 

38*44 

33*93 






2345 & 2389 Gr. 80 

>. 3 

* *3 

E, W 

61 56 i8;q 

*7 .V38 

34*17 






» II It 

» 4 


W.E 

1877 

5*74 

24*5* 

24*18 

*‘5 

0*44 

0*2904 

25 

2429 Sc 244$ Gr. 80 

Mar. 3 

9 16 

B, W 

61 18 o'43 

— 4 38*06 

22*37 






11 It If 

4 


W,B 

0-43 

3bS5 

33*88 

23’ i3 

1*0 

0*61 

0*3721 


i 







3 P « 34*0 

2 p»» = 

4*5*57 


Summary. 

No. of pairs 25 

No. of observations 90 

Mean difference between observations taken £, W and those taken W, E = — 0" '05 
Observed CO'latitude (weighted mean) 62° 13' 23" ’74 + 0"*050 

Correction for Height above Sea-level + 0"'03 

Final Oo-latitude 62" 13' 23"' 77 


27 


/ // tf 

46 36-23 ± 0-050 


36-46 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A'— G) 


27 


46 


0-23 




S«rjal No, 
of pair 


AB8TEACT8 AND 8TIMMAEIE8 OF OBSERVATIONS AND RESULTS, 


(437) 


217 . Samdari--(?o-/a^/Ytf(/e 64 ° 10 ' + 

Latitude ... 25° 49' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in. 

Longitude ... 72 37 Mean Height of Barometer 29*55 

Height ... 600 feet Mean Temperature 66^*0 

Observer — Captain S. G. Burrard, B.E. 


Stars Observed 


285 k 300 Gr. 80 


i> It »i 


847 & 860 Or. 80 

n V >1 


368 & 354 Or. 80 

It »i j> 

fi )$ if 


882 k 374 Gr. 80 


It It tt 


Tir«on to- latitude 

-p. . r/ Li Telescope Mean <Jh»er\cd 

Date during of N. P. D^s Differencu of , - 

Uon 

Vttlion 


Jan. 11 
12 

.. 14 


28 S 4 301 Qr. 80 Jan. 11 


<>3 SS 

56-70 

S<»-84 


63 SS 43 ' 0 » If > 6-35 

43'96 li'-43 


0o’27 I 

60*39 60 *3 


317 k 831 Gr. 80 Jan. 11 5 53 W, E 64 6 58 60 + 4 2 80 61*40 

„ 12 K,W 5863 2*24 f>o»7 

M „ „ 14 E, W 58*71 0 42 59*13 6047 1*2 0 07 I 0*0059 


Jan. 11 6 44 

12 


Jan. 11 3 16 

„ 12 
14 


Jan. 11 8 30 

t, 12 

S. 14 


63 5* 5*»9 
U 22 


<»4 3 54*74 
54 

54*82 


64 16 20*74 
20 ;6 
20 *80 


+ 19 10*04 

9*44 


6 1 • 23 

60 66 60*9 



883 k 874 Gr. 80 Jan. 11 8 30 W, E 64 15 14*58 

M ,, „ ,1 12 E, W 1 4 -.59 

,) }) It ff 14 E, W M *^4 


- 4 14*25 60*33 

15*99 58 60 

15 *<> 59 38 


401 & 411 Or. 80 

tl )t It 

» It »» 


Jan. 11 13 52 

12 

tt 14 


64 7 47 06 

47*07 

47*10 


6i*49 

59*58 

60*89 60*6 


*25 0*0750 


484 4 444 Gr. 80 

11 t* II 


Jan. 11 5 18 

.. 18 


63 47 H*50 ■♦* 23 38*10 62*70 

2 A‘CO ^A *02 


*66 0*4356 


454 Gr. 80 1 Jaa. 11 o 13 W,E 635733*12 + 13 26*42 | 59*54 

18 E.W 33*13 * 7*3 





*45 0 * 303 | 






( 438 ) 


ASTEONOMICAL LATITUDES, 



a 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


28 


610 k 620 Gr. 80 

*» j» »» 

>* »» »> 


693 &. 708 Gr. 80 

M )l »1 

t* l» it 


m k 703 Or, 80 

it l> )» 

If » f> 


724 ic 707 Or. 80 


728 it 707 Gr. 80 

If it it 


760 Sc 763 Gr, 80 

ft 1) i» 

)> ft ft 


760 & 764 Or. 80 

it »i >1 

it it ft 


800 & 785 Gr. 80 

»» >t «i 

f» It It 


860 & 8S8 Gr. 80 

It ft ft 

>1 i> ft 


861 & 838 Gr. 80 

II II II 

ft It II 


872 & 869 Gr. 80 

II II n 

t| II II 


508 Gr. 72 k 801 Gr. 80 

II If fi „ 

•I* I* It 11 


508 Gr. 72 & 802 Gr. 80 


It If 

It II 


>• II 

it it 


217. Seirr\6ar\— Co-latitude 64 ® 10 ' + 


Data 

Mean 0! 
ZeniUi 
Diatancea 

Positions 

of 

Telescope 

during 

Obeerva* 

tion 

Mean 

of N. P. D’» 

Hal! of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Codatitude 

PU 

it 

s 

p 

Pee 

by each 
obser- 
vation 

Mean 

1893 

a 

/ 


Ota 


/ 

// 


// 




Jan. 

11 


46 

E, W 

64 3 12 *93 


7 

47'44 







12 



W, B 

i2‘Qr 



4 . 5*90 






II 

13 



E, W 

1389 



48-40 


60*15 

1*3 

0*35 

0*0750 

Jan. 

12 

8 

j 

W.E 

04 >» 54 03 


1 

54*22 

59 ‘ 8 i 





II 

18 



E. W 

54*01 



Si? 64 

60*37 





ft 

14 



W, E 

53*99 



54*07 

59*92 

60*03 

0-8 

0*37 

0*1095 

Jan. 

12 

8 

1 

W, B 

64 17 S9-»8 

mm 

6 

59*14 

60*14 






13 



K, W 

59*21 



S 8 ' 7 S 

60*46 





II 

14 



W,E 

59*24 



58*83 

60*41 

60-34 

0*8 

o*o6 

0*0029 

Jan. 

IS 

2 

59 

B, W 

64 i6 6*33 

- 

5 

S-S8 

6075 

60-75 

0*5 

0*35 

0*0613 

Jan. 

12 

3 

59 

W,E 

64 15 6*70 

_ 

4 

7*05 

S 9 - 6 s 





ft 

13 



E,W 

V 

6*68 



5*19 

61-49 

60-57 

0*7 

0* 17 

0*0302 

Jan. 

11 

a 

50 

E, W 

64 as 32 *90 

_ 

U 

32*05 

60-85 





11 

12 



W, E 

3 f 87 



32*68 

6o* 19 





11 

18 



E. W 

.32*65 



.= 1**95 

60*90 

60*65 

0*8 

0*35 

0*0500 

Jan. 

11 

a 

5 ^ 

E, W 

64 35 6*31 


14 

5*64 

60*67 



1 



12 



W. E 

6*29 



6*31 

6o’o8 





II 

18 



K, W 

6*37 



5*92 

60-35 

60*37 

0*8 

0*03 

0*0007 

Jan. 

11 

7 

10 

B, W 

64 10 15*13 

? + 

0 

44*19 

.^ 9 *. 32 






12 



W.E 

iS*«o 



44*96 

60*06 





11 

18 



E. W 

; 15*08 



45*59 

60*67 

60*02 

1*3 

0*38 

o *«733 

Jan. 

11 

7 

a 

W.E 

64 38 1*71 

K 

17 

1*43 

60*39 





fi 

12 



E, W 

1*69 



2*63 

59-06 





ft 

13 



W, B 

1*66 


16 

59*46 

63*30 

60*53 

0*8 

0*13 

0*0115 

Jan. 

11 

7 

3 

W,E 

64 37 56*36 

1 

16 

56*79 

59*57 





II 

12 



1 ». Vf 

5633 



57 *,33 

59*00 



■i? ■ 


II 

13 



1 W, B 




54*49 

61*83 

60*13 

0*8 

0*37 

0*0583 

Jan. 

11 

*4 

*4 

B, W 

64 a3 8*67 

_ 

13 

8*97 

59*70 





II 

12 



! w, B 

8*64 



9*15 

59*49 





II 

18 



B,W 

8 6a 



8*17 

6 o *45 

59*88 

1*3 

0*53 

0*3345 





i 










Jan* 

11 

8 

3 » 

W,B 

64 13 35*10 


1 

35*35 

59*75 





II 

12 



E, W 

35*08 



34*7* 

6 p -37 





II 

18 



W,B 

35*04 



*5*38 

19-66 

59:93 

0*8 

0*47 

0*1767 

Jan* 

11 

8 


W.H 

64 13 35*<87 


1 

26 *37 

89 ’i* 





II 

12 



B, W 

35*84 



36*10 

« 9'»4 




, V. ' 

♦I 

13 



W.E 

i 

35*80 



a6*<5 

srH 

59 ' 9 o 

HI 

0*80 

o*| too 










ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(439) 


217. Samdari — Co-latitude 64 ° 10 ' + 


Serial No. 
of pair 

Stars Obierfed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’« 

Ilalf of the 
Gbservod 
Difference of 
Zenith Distances 

Sec on 
Co-lat 

by each 
obser- 
vation 

ds of 
itudo 

Mean 

Pk 

II 

Z 

p: 

V 

P p p 




1893 

0 

t 


o 




/ // 

$9 

// 




24 

610 Gr. 72 

& 891 Or. 80 

Jan. 

11 

8 

3* 

W,K 

64 

9 

4912 

4 

1 12*76 

6i-88 






ji » 

11 ti 

11 

12 



K, W 



49 09 


1117 

60*26 






♦» t> 

11 i» 

11 

13 



W, E 



49 *06 


10*88 

S9'94 

60 ’ 69 

0*8 

0*29 

0*0673 

25 

610 Gr. 72 

& 892 Or. 80 

Jan. 

11 

8 

3» 

W, B 

64 

9 

49-88 

+ 

1 11 74 ‘ 

61*62 







i> »> 

It 

12 


E. wr 


40 ’85 


9*68 

59' 

60*36 





>» 

ti ti 

It 

13 



W, E 



49-8* 


10* 1 1 

59 93 

0 8 

0*04 

0*001.; 

26 

526 Gr. 72 

& 927 Gr. 80 

Jan. 

11 

I 

49 

E. W 

64 

13 

4’ 00 


2 327 

60*73 






SI vs 

>♦ i» 


12 



W, E 


3'97 


1*56 

62*41 






)l >1 

11 ti 


18 



E, W 



3*94 

1 

5 *o 

58-84 

60 *66 

I * 2 

1 

0 26 

o‘o8ii 

27 

963 

Gr. 80 . 

Jan. 

12 

! o 

I 

W,E 

64 

9 

40-54 

+ 

1 20*48 

61 *02 

61 *02 

1 

0* 7 1 

0*62 

1 

0*2691 

1 ^ 















2 P « 

P4-4 j 

1 ^ Ppv «*' 

. 4*5200 


Summary. 

No. of pairs 27 

No. of observations 72 

Mean difference between observations taken E, W and those taken W, E = — 0"'50 


Observed Co>latitude (weighted mean) 

64° 

11' 

0''-40 

± 0"-057 

Correction for Height above Sea-level 


+ 

0 

6 

to 


Final Co-latitude 

64" 

ir 

a-42 


Astronomical Latitude (A) ~ 

0 

25 

48 

tt 

59-58 

ft 

± 0-057 

Geodetic Latitude (G) = 

25 

48 

59-55 


Deflection of plumb-line (A— G) » 


f 

o-os 





Serial Ko. 
o( pair 


( 440 ) 


ASTEONOMICAL LATITUDES. 


Latitude 

Longitude 

Height 


218. 7'^^" ^8' + 

17® 31' Instrument — Zenith Telescope 

in. 

82 44 Mean Height of Barometer 27*89 

2142 feet Mean Temperature 76°‘6 

Observer — Captain G. P. Lenox Conyngham, R.E. 


Stan Observed 


Positions 

Tolesuope 

D*t. Zenith 

Distance. ob.er»;- 


Mean 

of N. P. D’s 


Half of the Celt 

Observed 

Difference of ^ 

Zenith iJiBtances 


Seconds of 
Codatitude 


1365 (c 1368 Gr. 80 

11 I) y» 

1390 k 1402 Gr. 80 

ti }} 


1894 • / 

Mar. 27 o 26 

28 


Mar. 27 8 10 

.. 28 


1411 k 1418 Gr. 80 Mar. 27 o 38 


1428 k 1436 Gr. 80 

II II If 


Mar. 27 3 7 

» 28 


7^ 49 3.V *7 - a® 44 27 

33*»4 45*5° 

72 19 43*48 + 9 4‘f»5 

43*44 4*40 


71 57 5^**0 + 30 52**3 

72 19 4*97 + 9 43*78 

492 4**89 


0*68 

0*4634 

0*40 

o*i6oo 

0*74 

0*3833 

0*69 

0*3333 


1428 k 1459 Gr. 80 

}> II If 


Mar. 27 t 55 

I. 28 


72 31 40*2r - a 50*94 

40*17 5»*43 


1465 k 1466 Gr. 80 

If *1 y> 


Mar. 27 4 24 

,1 28 


7* 3* 39-»8 - 3 si -56 

39-»4 S*-37 I 47-87 I 47 80 


1474 k 1480 Or. 80 


Mar. 27 1 1 28 

28 


72 18 40’3! + 10 6*98 

40-27 6'95 


1494 k 1624 Or. 80 

tl If »f 

1604 k 1624 Or. 80 

n I. If 


Mar. 27 g 13 

„ 28 


Mar. 27 5 6 

„ 88 


72 44 50’49 •* 16 2*33 

50-44 a-4i 

7* 37 43-6> - 8 g 5'86 

43-57 55-46 


0*51 ©•|82f 

0-35 o'o8j8 


1494 5c 1629 Or. 80 

)f If If 


Mar. 27 Si* 

.1 28 


72 46 15*99 - 17 *7*57 

15*94 26*61 


1529 k 1504 Gr. 80 

ff H If 


Mar. 27 5 S 

I. 28 


72 29 Q*ia — 10 31*09 

9 07 19-66 


1S46 k 1563 Or. 80 

It II II 


Mar. 26 >9 47 

II 27 


7* 3> .38-33 - * 51 -.33 -.1 

38-28 50-26 48- 


1671 k 1672 Or. 80 

»> II 11 


Mar. 26 5 50 

I, 27 


73 33 52*66 4 4 5*'®* 

53*61 54 65 


*1585 k 1596 Gr. 80 

M If 11 


Mar. 26 7 34 

f. 27 


73 14 33*68 + 14 33*78 

33*61 35*09 


0*7 0*00 


1596 k 1606 Gr. 80 

»f If ff 


Mar. 26 6 57 

ff 27 


7* 40 85*5* “ *» ?’39 


S5‘ 


0*7 0*45 0*1418 













ABSTBACTS AND SUMMAEIE8 OF OBSERVATIONS AND RESULTS, 


( 441 ) 


218. Sanjib— 72° 28' + 


JK •- 

'C ^ 

Stan Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D's 

Half of the 
Observed 
Diffci'ence of 
Zemth Distances 

Seronds of 
Co-Jutitude 

H 

! 

s 


Pee 

bj tmch 1 
obser- 
vation 1 

Mean 


i 

1 

1 1804 

o 

/ 


• 1 // 



// 

" 1 

„ 




16 

1 G 21 iL 1628 Or. 80 ' 

Mar. 

26 

8 


W.K 

7 * ' 47 48 

■f 

26 

59 25 

46 71 1 






»» »* i» 

i 


27 



D. W 

47 ’ 4 J 



srss 

46 7 

+6-7=; 

I *0 

0*84 

0 

0 

17 

IC6O & 1 G 65 Gr. 80 i 

Mar, 

26 

6 

46 

K, W 

72 43 30 04 


*4 

i;o*6o 

48 44 






»» f» »S 

If 

27 



W.E 

58*98 



5 * 

47*00 

48*02 

I *0 

0*43 

o* 1849 

18 , 

1 

1673 & 1681 Or. 80 : 

Mar. 

27 

2 

26 

E. W 

73 3 26*52 

+ 

25 

20*55 

4707 

47*07 

0*5 

0 52 

0*1352 

19 

1673 k 1703 Gr. 80 

Mar. 

27 

2 

5 * 

B, W 

72 28 18*36 

+ 

0 

29*45 

4; -81 

47 * 8 i 

0*5 

0*22 

0*0242 

20 

1734 A. 1732 Qr. 80 

Mar. 

26 

6 

20 

W, E 

7 * .14 .16 8.? 


5 

48 85 

47 *qH 






l» »» W 

fi 

27 



K, W 

.16-77 



49 »4 

47 63 

47-81 

ro 

0*22 

0 • 0484 

21 

1743 k 1748 Gr 80 

Mar. 

26 

i6 

45 

E. W 

71 57 26*53 

+ 

3 * 

19* 7 3 

46 * 24 






M »» n 

ff 

27 


i 

VV. E 

»<>- 4 S 



20*25 

1 46*70 

46*47 

0*7 

1*12 

0*8781 

22 

1743 & 1766 Gr. 80 

Mur. 

26 

n 

7 

E.W 

72 19 24*31 

4 

9 

22*77 

47 -oR 

i 





ti V 11 

fi 

27 



W, E 

24*24 



21*33 

45 •.16 

46-31 

0*7 

1*27 

1 • 1 290 

23 

1777 & 1799 Gr. 80 

Mar. 

28 

H 

48 

E.W 

72 40 25*32 


11 

37*27 

48*05 






11 If If 

If 

20 



\v,Ji: 




37-66 

47-60 

47’83 

0*7 

0*24 

0*0403 

24 

1708 & 1709 Gr. 80 

IVfar. 

28 

*4 

46 

E, W 

72 38 32*03 

— 

9 

45 * 2.1 

47*70 






f| ff >J 

If 

29 



VV, K 

33 8(> 



45 47 

47 -.16 

; 47 5 S 

1 0*7 

0*04 

0*001 1 

25 

1802 & 1812 Or. 80 

Mar. 

28 

15 

5 ' 

W, E 

72 10 15*24 

+ 

i 3 

.12 ‘.18 

4;*63 






II If )i 


29 



E. W 

* 5*7 



,12*48 

47*^5 

47*64 

1 *0 

0*05 

0*0025 

26 

1816 & 1827 Gr. 80 

Mar. 

28 

1 

0 

E, W 

71 59 9*20 

+ 

29 

.17-67 

46 * 96 






t> ff ft 

fi 

29 



W, E 

9*21 



37*97 

47*18 

47 07 

I *0 

0*52 

O’ 2704 

27 

1831 Sc 1802 Gr. 80 

Mur. 

28 

2 

56 

W. E 

72 7 *5-53 

4 

21 

32*64 

48*17 

1 





ti ft ff 


29 



E. W 

* 5*45 



3»‘45 

46 90 

47*54 

0*7 

0 05 

0*0018 

28 

1862 ac 1865 Gr. 80 

Mar. 

28 

2 

49 

E, W 

72 0 58 45 

4 

27 

48*32 

46 ’ 77 ! 






fi ff ff 

)f 

29 



W, E 




48*36 

4 h '73 i 

46 -ys 

0*7 

0*84 

0*4939 














► 



29 

1888 k 1808 Gr 80 

Mtir. 

28 

8 

35 

W, E 

72 6 42 08 

4 

32 

5*32 

47*40 






f) ff tf 

jf 

29 



E, W 

42*00 j 



5 1^2 j 

47 'b 2 

1 

47 * 5 * j 

0*7 

0*08 

0*0045 

30 

1883 k 1933 Gr. 80 

Mar. 

28 

8 

.14 

W. E 

72 7 29*66 

4 

21 

i 6*94 

46 60 j 






If II M 

If 

29 



E, W 

29*58 



17*68 

47-16 j 

i ' 

46 ; 9.1 

0*7 

0*66 

0*3049 

ax 

1989 k 1969 Qr. 80 

Mar. 

28 

22 

26 

E. W 

72 49 


20 

37*07 

1 

48*00 






If ♦! »l 

11 



1 

VV,E 

25*00 

1 


37*46 

47*54 

47*77 

1*0 

o*i8 

00324 

32 

1977 k 2009 Gr. 80 

Mar. 

28 1 

4 

20 

W,E 

4* 0*65 


12 

*.V *5 

47 *.<;o 






fi If If 

II 

29 



E, W 

0 57 



12*25 

48-31 

47 * 9 * 

0*7 

0*32 

0*0717 

33 

2008 k 2009 Gr. 80 

Mar. 

28 

4 

25 

W,E 

SB 44 ‘ 4 S 


6 

57*56 

46-89 



I 



M If »> 

If 

89 



K, W 

44 * 36 



56*40 

47-96 

47*43 

0*7 

0 • 1*6 

! 

0*0179 

84 

2020 & 2025 Gr. 80 

Mar. 

28 

21 

4 

E. W 

72 10 41 *96 

4 

18 

6*24 

48-10 





, 

1) if II 

II 

29 



W,B 

41*89 



4*37 

46 16 

47 

0*7 

0*36 

0*0907 



(44.2) 


ASTRONOMICAL LATITUDES. 


218. Sanjib— 72” a8' 4- 


*3 M# Stars Observed 

l-s 


PositionB 

Date ^enklf ^riurinT 
Di.tance. 


Seconds of 

Co* latitude H 


Half of t)ie Co* latitude 

Mean Obserred 

of N. P. D’s Difference of ^ I 

Zenith Distance Mean 

Tati on 



2020 & 2027 Gr. 80 

Msr. 

28 

♦» 1* 11 


29 

2035 k 2047 Or. 80 

Mar. 

28 

)» n M 

11 

29 

2036 & 2048 Gr. 80 

Mar. 

28 

it » 

n 

29 

2060 k 2063 Gr. 80 

Mar. 

28 

a n %) 


29 

2084 & 2124 Gr. 80 

' Mar. 

28 

» »» 1’ 

1 


29 

2)44 & 2160 Gr. 80 

Mar. 

28 

2150 & 2167 Gr. 80 

Mar. 

28 



71 57 26 01 + i?* 20 24 4715 

2683 1935 46‘i8 46*67 0’7 092 0-5925 


72 o 2*84 + 28 4 .r 93 4 f >‘77 

2*76 4.V55 46*31 46*54 0*7 *'05 0*7718 


72 I 8*52 + 27 38*31 46*83 

8*44 38*03 46*47 46*65 0*7 0*94 0*6185 


7a 46 55*06 — 18 8*14 46*92 

54*98 8*09 46*89 46*91 1*0 0*68 0*4624 


7^ .35 *0*05 - 6 22*21 47*84 

' 9*97 21*84 48*13 47*99 *0’40 o*j6oo 

72 51 0*64 — 22 12*74 47 90 47*90 0*5 0*31 0*0481 

72 22 41*49 + 6 5*74 47*2.3 

47*74 0*7 6*15 0*0158 

2P 32*6 2Pi’V«f2'9i64 


Summary. 

No. of pairs 41 

No. of observations 78 

Mean difference between observations taken E, W and those taken W, E =s + 0" • 16 


Observed Co-latitude (weighted mean) 

72° 

28' 

47"; 59 ± 0"-067 

Correction for Height above Sea-level 


+ 

0 

0 

O' 

Final Co-latitude* 

72° 

28' 

47*'*68 

Astronomical Latitude (A) s 

0 

17 

9 

31 

n // 

12-82 ± 0-067 

Geodetic Latitude (G) =3 

17 

31 

18*68 


Astronomical Latitude (A) 
Geodetic Latitude (G) 
Deflection of plumb-line (A ~G) 


686 













of pair 


ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


( 413 ) 


Latitude 

Longitude 

Height 


219. Sankrao-Co-latitude 6i° 57 ' + 


28° 2' 
78 35 

670 feet 


Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in. 

Mean Height of Barometer 29*30 
Mean Temperature Gl®‘2 


Observer — Captain G. P. Lenox Conyngham, R.E. 



of N. P.^D’s 


Half of the Co'li 
Observed ___ _ 
Difference of , , 

Zenitli Distances 


Seconds of 
Co'laf itude 


obsifir- Mean 
valiori 


(J93 & 704 Gr. 80 


Fob. 19 
» 20 


6i 45 20 ’06 

20 09 


12 10*59 
10*47 


719 k 731 Gr. 80 
731 k 742 Gr. ’sO 


Feb. 19 
„ 20 
19 

n 20 


61 43 54 10 

54*12 

61 36 32 *89 
31*91 


+ 13 36*63 

3^* *85 

+ 20 58*01 

57*66 


30*73 

30-97 

30*90 

30*57 30*79 


77G 785 Gr. 80 


785 & 809 Gr. 80 


Feb., 18 
» 17 


62 o 29*34 
29*36 

29-39 

29 40 
61 47 40-92 

40-93 

40*94 

40*96 


861 k 892 Gr. SO 


Feb. 16 10 33 

M 17 
H 38 
„ 20 


62 >0 15*68 

15*67 
15*67 
»5 66 


12* 44 ' 2 i 

44-19 

44 '93 
44 73 


916 & 927 Or. 80 


Feb. 16 
„ 17 

» 18 
„ 20 


61 57 M-.59 
14-58 
14-58 
H’5f> 


31-63 

31'.';^ 

3091 

,D*49 31-47 



962 k 978 Gr. 80 


984 A 962 Gr.’so 


1014 A 1069 Gr. 8G 


1240 A 1271 Qr. 80 

)i «♦ n 

1271 A 1287 Gr. Sa 


1800 A 1828 Gr 80 


Feb. 16 
M 17 


Feb. 16 

17 


Feb. 19 
» 20 * 
M 19 

St. 20 


Fri). 19 3 16 

& 20 


62 yi 6*55 

6-53 

4-52 

6*48 

6*47 

62 II 57’** 


61 48 7*44 

7 * 4 rl 


61 58 a**37 

2*32 
4 i 50 27*42 
n*37 

62 5 37-76 

37*71 



.1®*91 

30*70 

30*83 
30 * 1.1 

31*30 30*84 

29*84 

3»***5 

30**7 

30*47 30*43 


*6a 0*5 











(444.) 


ASTRONOMICAL LATITUDES. 

219. SsLr\V.ra^o— Co-latitude 6i® 57' + 


Stars Observed 


Positions 

nt'"‘ 


Mean 

Half of the 
Observed 

Seconds of 
Co-latitude 

o( N. P. D’s 

Difference of 
Zenith Distances 

by each 
obser- 

Mean 



ration 



1328 & 1342 Or. 80 
1373 4 1328 Or.’ a) 

>» f* i» 

1390 & 1397 Gr. 80 


Feb. M) 5 

„ 19 5 40 

20 


Feb. 19 a s 
20 


6i 52 33*11 

32*06 
61 59 45 ‘33 
45*27 

6 a 7 8*02 
7*96 


4 S9’26 

58’«5 
a 13*82 
14*41 


- 9 36*48 

36* 28 


1*5 0*12 0*02I6 

1*0 0*56 0*3136 


1405 & 14U Gr. 80 


Feb. 19 o 21 
>8 29 


6a 7 i.i-ji 
>3MS 


— 9 41 "86 

4i’3S 


I -o I o'.iia I o - 1014 


1449 & 1484 ar. 80 
« .. .» 


Feb. 19 i 8 6 

.. 20 


6 i 54 .1.1''6 
33‘“> 


* S8‘4S 
s6'4* 


i-o O'sa 


1400 A 1511 Or. 80 

M M »t 


Feb. 19 3 4 

.. 20 


62 6 3*82 
3*7S 


- 8 3^*93 

32*21 1 3 


1*0 o*i 6 


1536 & 1550 Gr. 80 

1567 & 15 k Or.* 80 
» »» >» 


Feb. 19 6 34 

H 20 

„ 19 612 

M 20' 


6 f 44 54**6 

54*19 

63 6 30*65 
30*59 


•f 12 37*23 
36*12 
- 8 59**9 

9 o*o8 


1*5 OMI 


1585 & 1590 Gr. 80 

)» M 

I* t* ii 


Feb. 17 1 3 40 

M 18 i 

a. 21 


62 13 37*83 

37*76 

. 17*55 


**5 0*75 I 0*8438 


1613 k 1628 Gr. 80 

U tt >1 

)» ft ff 


Feb. 17 *(8 . 1.1 

.. 21 

.. 22 


6 a 3 a 6 ‘iQ 
*.5 94 
. 5-87 


S4-J4 3>‘9S 

54'6i 31 33 

54- 7« 3109 3 


>•5 0-3 


1637 A 1663 Gr. 80 

»> »» >» 

«l II II 

1668 k 1662 Gr.'’80 

M M II 

II fl >» 

»» l» 11 


Feb. 17 I 4 24 

I. 18 I 


61 59 34* »7 

34*20 

34*00 

3 ,r 94 

62 13 6*42 

6 3.^ 
6*16 
6*09 


2 34* 

4*24 
.V45 

3*03 

IS . 35 * 5 * 

35*89 

35**0 

,3501 


3*0 0*3 


1637 k me Gr. 80 
1666 k 1662 Gr. 80 


Feb, 17 I 4 *5 

II II 1 4 * 


6l so m'9« 
6* 3 S*o$ 


+ 7 iiaa 

— 6 ao'S; 


167S A 1686 Gr. 80 

}> II It 

II If >• 


Feb. 17 7 48 

.. 18 
21 

» 22 


61 St 49 59 
49' 53 
49 33 
49-26 


a-0 0-17 o-esj8 


1701 A 1724 Or. 80 

II ♦> fl 

fl II fl 

1724. k me Qt!' so 


II 1} II 

#> II II 


Feb. 17 4 36 

I, 18 


61 42 9*i3 
911 
8*01 
8-85 

61 54 4*«* 

4*05 

i*«S 

y So 


3'o o*S6* a*ai8S 


1794 & 1799 Gr. 80 

fl If )} 

II i» *1 

II I* II 


Feb. 17 4 14 

II 18 

21 

I •» 22 


6a 8 ao*0i - lo 49-81 
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Serial No. 
of pair 

Stars Obierred 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 





1900 

o 

/ 


23 

1810 

k 1846 

Gr. 80 

Feb. 

17 

^1 

i 8 

E. W 


I* 

If 

It 

If 

18 



W, E 


IS 

ij 

11 

)i 

21 



E, W 


l> 

II 

II 

IJ 

22 



W, B 

2i 

1867 

k 1872 

Gr. 80 

Feb. 

17 

as 

58 

E. W 


>» 

II 

II 

If 

18 

E, W 



11 

II 

11 

21 



W. H 


i» 

II 

It 

It 

22 



W.E 


1872 

& 1802 

Gr 80 

ft 

17 

JS 

54 

W, K 


11 

11 

It 

II 

18 



W,E 


ft 

11 

1 ) 

11 

21 



E, W 


11 

It 


If 

22 



E. W 


1892 Gr. 80&764Newc. 

II 

17 

H 

46 

E, W 


n 

11 

II II 

11 

18 



E. W 


If 

>1 

1 * >1 

ff 

21 



W, B 


«, 

It 

II ti 

}i 

22 



W, K 


764 Newo. k 1867 Gr. 80 

11 

17 

H 

50 

W, B 


If 

> 11 

11 

fi 

18 

W, E 


>1 

1 11 

If 

fi 

21 



E, W 


)» 

* 11 

II 

11 

22 



E, W 

25 

1936 

k 1940 

Or. 80 

Fob. 

19 

I 

6 

B, W 


If 

II 

II 

11 

20 



W, E 

26 

1970 

o 

o 

Gr. 80 

Feb. 

19 

to 

37 

W, B 


tf 

M 

II 

II 

20 


E, W 


2048 

k 1970 

Or. 80 

If 

19 

10 

42 

K, W 


II 

II 

11 

II 

20 


W,B 

27 

2068 

k 2109 

Or. 80 

Feb. 

19 

21 

46 

E» W 


If 

♦1 

11 

If 

20 


W, E 


2147 

k 2063 

o 

^2 

QO 

o 

ft 

19 

21 

55 

W, B 


11 

fi 

II 

If 

20 


E, W 


Moan 

of N. P. D’o 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

Weight - P 

V 

PtJ c 

by eacli 
obser- 
vation 

Moan 

0 / // 

^ // 


// 




6i 38 4-47 

-f* 19 i6*^i 

30-78 





4*4t 

26*14 

.?o-si> 





4-28 

26-59 

30-87 





4*23 

27*54 

31-77 

50-99 

2*0 

0*06 

0*0072 

6' 4 * S 7 * 5 ® 

+ 14 33**0 

30*60 





57 ’48 


.^0*74 





S7'4t 

34 **5 

3**57 





57 40 


.S 1 * 28 





39 >’ 7 S 

1 8 29 04 

30 79 





••7.1 

29 00 

30 73 





1 66 

29 74 

3 * 40 





1*64 

55 

3***9 





4 <> 49 '.U 

10 41-48 

30-82 





49 ' 3 » 

4**4* 

30-72 





49 *3 

4 * *83 

3 * * 06 





49-20 

41*25 

30*45 





SO 4 S'o 8 

b 45*52 

30 60 





45 "06 

45-65 

, 40 * 7 * 





44-98 

45*99 

30-97 





44-96 

45*56 

30*52 

30-89 

4 ‘o 

0*16 

0*1024 

6t 16 2 ‘ 4 i 

- 18 30*61 

31*80 





2-38 

30-40 

31*98 

31-89 

1*0 

0 84 

0*7056 

45 * 3*55 

4 - 12 7*48 

3**03 





*3-5* 

7*.54 

31*06 





40 14-10 

17 i 6*39 

30-49 





14-08 

16-98 

31*06 

30-92 

«*S 

0**3 

0*0354 

6* 14 37* 75 

— 17 6*6i 

.4**14 





37 ’ 7 & 

6*44 

3»*.42 





6 4*90 

- 8 34*53 

30*37 





490 

32*57 

33*33 

31-19 

*■5 

0*24 

0*0864 




2 P » 

49*5 

2Ptui « 

6*9815 


Summary. 


No. of pairs 27 

No. o£ observations 121 

Mean difference between observations taken E, W and those taken W, E = — 0''’08 
Observed Co-latitude (weighted mean) 61° 57' 31*^ 06 + 0"-050 
Correction for Height above Sea-level -t- 0*03 


Final Co-latitude 

61" 

67' 

6 

00 

Astronomical Latitude (A) 

0 

=2 28 

/ 

2 

// 

28-92 

Geodetic Latitude (G) 

= 28 

2 

29-00 

Deflection of plnmb'line (A-G) 



0-08 



Serial Ko. 
of ttar 
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ASTfiOJNOMICAL LATITITDES. 


220. Sarey Khan-~Co-latitude 6f 47' + 



Latitude ... 22* 18' Maximum recorded Height 

Longitude . . 80 5 Minimum ,, „ 

Height ... 1409 feet Maximum y, Readin 

Instrument — Zenith Sector No. 2 Jkfinimttm „ „ 

Lieut. S. O. Bnrrard, R.E. 


Star Obeerrod 


Maximum recorded Height of Barometer = 29 087 
Minimum „ „ „ = 28‘9ll 

Maximum „ Reading of Thermometer = 69°-7 
Mirdmum •« 9 . 99 = 50-3 


Pate 

Position 

of 

Acimuthal 

stud 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Obsenred 

Zenith 

Distance 

N.P.D. 

1886 



o 

/ » 

0 / 

H 

Doo. 

80 

8 

W,B 

1 

37 6*66 

75 *4 

>5*95 

»» 

81 

II 

B, W 


7*45 


i6‘oo 

Pec. 

88 

S 

W,E 

6 

a» 57*76 

74 *0 

6-97 

» 

80 

>• 

B, W 


S7'4* 


7*o6 


81 

It 

W, E 


58*81 


7*11 

Pec. 

28 

s 

B, W 

*3 

31 36' 78 

3i 34 

46*08 

i« 

30 

11 

W,B 


36-34 


46*21 

9 t 

81 

11 

B. W 


35-89 


46-J7 

Peo. 

25 

N 

E, W 

6 

48 5***6 

60 53 

18*24 

f* 

27 

II 

W,E 


50*59 


18*26 


28 

8 

W,K 


48-93 


18*27 

19 

29 

>1 

E, W 


49*77 


18*28 

Pee. 

25 

N 

W,E 

lO 

»8 8-55 

78 >5 

>8-34 

}» 

27 

II 

E, W 


7-99 


18 -45 

M 

28 

S 

K,W 


8-97 


18*50 

II 

80 

II 

W,B 


3*66 


i3*6i 

Pec. 

26 

N 

E,W 

0 

6 »7‘53 

67 53 

27*37 

19 

27 

11 

w, n 


>8-45 


27*31 

JV 

31 

8 

W,B 


18*51 


27*40 

Pec. 

28 

8 

W,E 

o 

4* 46-87 

67 4 

21 ‘8a 

1* 

29 

II 

E, W 


47'I3 


31*84 

Peo. 

28 

S 

K, W 

7 

*7 55 ’39 

75 *5 

4*63 

i» 

80 

>1 

E. W 


54-78 


4*7* 

II 

31 

II 

W.B 


S5'89 


4*75 

Dec. 

24 

N 

W,E 

2 

SO lJ-79 

70 5 i 

22*27 


86 

11 

W, E 


•3-«4 


32*30 

»» 

27 


E, W 


13-6* 


«*35 

>1 

81 

s 

B, W 


13- *4 


23*46 

Pec. 

28 

8 

W, B 

$ 

S4 **’>9 

61 58 

46-09 

II 

29 

II 

B, W 


*1-89 


4I6*« 


80 

>1 

W,B 

1 

.*‘40 


46'o8 

Peo. 

24 

N 

E. n 

6 

8® 63*39 

60 $0 

«'3S 

*» 

27 

n 

W,E 


5I*8« 


8-3» 

II 

29 

S 

W.B 


io'oy 


8 *J0 

'M' 









Seconds of Co-latitude 
bj Mean by 


.‘jh 

observa- 

tion 


North South 
Star Star 



9*40 

8*85 

7‘ao 

8*03 8*38 


8 69 

8*97 883 


l-aS 

8*97 

8*48 8-58 


*1*74 

8**0 

8/37 r4 


8*92 0*56 0*3136 


9*03 0*45 0*a035 


9*85 0*37 0*1369 


0*72 0*5184 


9 * 9.1 0*45 ®*»o*S 


9*i6 0*32 0*1024 


0*37 0*0729 


9*^ 0*14 0*0196 


9*15 0*33 0*1089 


0*53 10*2704 


0*34 0*iis8 


Hoto^^o barpmotar was read eyiry hour; the 
)^fesiine aadtmpo^^ 


tMmomtar OTorj mm For m cakidotloA of roteetloii 4 rapaiote Taloo for iho 
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Star Obserfed 


Positions 
Position of 

of Telescope 

A-simulUai during 

stud Obaerva- 


Observed 

Zenitk 

Distance 


Seconds of Co -latitude 

by Mean by 

each 

observH- - 1 _ 


225 ar. 72 

t> »> 


240 Gr 72 


249 Gr. 72 

>> ft 

•I » 

*t >1 

261 Gf. 72 

>1 >• 

>» »> 

264 Gr. 72 

♦» >» 


274 Gr. 72 

>1 )) 

it It 

U J» 


293 Gr. 72 


297 Gr. 72 

tl M 

809 Gr. 72: 

it it 

it u 

»» n 

318 Gr. 72 

»* ti 

M »• 

it *» 

821 Or. 72 











o 40*56 
4f53 
4»**9 


44 34*38 

33*95 

33*63 

3211 


o 39 96 
39*39 
40*46 

39*68 


34 46* 79 
45*46 
46-87 


35 59*09 
58*03 

57*83 


I 19 38 19 
37*91 
38 00 

38 * 13 


7247 51*29 

5*’36 

51*39 


68 31 42 *55 
42-56 
42*^9 
42*64 


6a 46 29*67 

29 66 
29 65 
29*64 

63 12 23*56 

23*53 

23-50 


2 5459*82 7042 9*14 

60*37 9*8 

61 '00 9 '20 

60*67 9*21 


< 35 *4*73 
35*28 


28 34-21 
34*27 

33*92 I 

33(>* 


6 28 92 
28*40 
* 9-83 
*7 59 


i» 5J-8 i 
54 '67 


69 ** 34 ’is 
.34 16 


65 40 40*85 
40*84 
40*83 
40*81 


^ 35 15*09 

15*09 


0*23 I 0*0529 


n *» 

ft i» 

If ' >1 

829 Or. 72 


Dee. 23 




s 52 10*68 
7-08 
10*12 


*3 



*81 0-656 
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220. Sarey KhOin— Co-latitude 6f 47 ' + 


Star Obserred 


Foiition 

of 

Azimuthal 

etud 


Positions 

of 

Telescope 

during 

Obserra- 

tion 


Observed 

Zenith 

Distance 



Sooonds of Co-latitude 


\ 

eaoh 

observa- 

tion 


Mean by 



835 Or. 72 


Dec. 23 

24 

25 

n 27 


44 51*58 

52*07 

5**99 

52*5* 


0*09 o‘oo8i 


340 Gr. 72 


Dec. 28 
» 29 

30 

31 


4* 5**34 
51*86 
55*81 
52*06 


0*92 0*8464 


849 Or. 72 


Deo. 23 
.. 24 

M 25 
27 


t 32 21*01 
20*75 
22*04 
21 *52 


66 14 47*18 
47**7 

47*i6 

47**3 


o*6i 0*3721 


351 Or. 72 


Dec. 28 
M 29 


29 29*29 
30*49 
29*40 

30*25 


66 17 39*67 
39*66 

39*64 

39 63 


0*4! 0*1681 


865 Or. 72 


8G7 Gr. 72 


373 Gr. 72 


Dec. 28 
» 24 


Deo. 28 
80 


Dec. 28 
24 


9 <9 SS‘46 

$S«o 

SS’SS 

55’5> 


o a6 35*70 

37 MO 

354 a 

36 07 


S8 *7 J4 09 
M 03 

I3«7 

tybi 


77 49 54 99 
S»‘o8 
SS’»3 


68 13 46 '05 
46*03 
46 04 
46 03 




0*23 0*0484 j 


0*45 0*2025 


0*44 0*1936 


B77 Or. 72 


881 Gr. 72 


Dec. 23 
„ 24 


628 45 *3 
46*15 

46*50 


3 58 10*04 
10*61 
11*42 
10'3t 


61 18 22*89 
23*80 
22*76 


63 48 58*43 
|8*40 
S8'37 
S*'3« 



0*36 0*1196 


0*15 o*oa*5 


892 Gh*. 72 


D«o. 28 
„ 80 
» 81 


» 54 s8'4S 

58 50 
58*19 


0*49 0*1401 


899 Chr. 72 


Deo. 23 
„ 24.' 

., 26 
.. 27 


6 S« 4359 
43*5' 
43*58 

44*40 


74 38 5 * *78 
52*81 
5»*^4 
. 5»-90 


o*4» 0*1764 


408 Gr. 72 


Deo. 28 

« 80 


I 49 *3**5 
28* 15 
*5*71 


^5 43‘5« 

43'S4 
43*53 


0*83 0*6889 


407 Gr. 72 


Dec* 28 
.. 80 


I 49 >4*97 


57 53*31 


53* 

53* 


•*23 0 * 03*9 
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Star Obserred 



Positions 
Position of 

of Telescope 

Asimuthal during; 

stud Observa- 

tion 


Observed 


Distance 


.Seconds of Co-liitit.ude 

by 

each 

Afean by 

observa- 

Nortdi 8out}i 

tion 

Star Star 


419 Or. 72 

*) i> 

It II 

»♦ >» 

if II 


Deo. 2 .S 

I. 

„ 27 

„ 28 
» 30 


3 17 

1 .^ 

13 82 

13*25 


71 4 22*88 

22 ‘go 
2 2 gi 

22 *92 
22 ’04 


9 18 ' 0*3 


429 Or. 72 

II II 

It II 


440 Gr. 72 

II II 

It 11 


441 Gr. 72 

II II 

II II 


440 Gr. 72 

«> I* 

II II 

It II 


450 Gr. 72 

II 11 

II It 


459 Gr. 72 

It II 

460 Gr. 72 

ti It ' 

II II 

II II 

468 Gr. 72 

It II 

472 Gr. 72 

It II 

It II 

» II 

498 Gr. 72 

II II 


506 Gr. 72 

II II 

ti II 

11 11 


519 Gr. 72 


Dec. 28 
,. 3 <» 

I, 81 


Dec. 28 

.1 80 

II 81 

Dec. 2 .’{ 
„ 24 

,i 27 


Doo. 23 

I. 2 t 

t» 2 .> 

„ 27 


Dec. 28 
30 

I. 81 


Dec. 28 
„ 31 


Dec. 23 

24 

25 

.1 27 


Deo. 23 
24 

„ 25 
,i 27 


Dec. 23 

.» 24 

„ 25 

II 27 


Deo. 27 

>1 28 

I, 30 

II 81 


Dec. 28 












5 56 6*92 

4 58 
5 '50 

6 10 45 87 

45 *18 
45*49 


o 31 22*30 

22 93 
23*62 


3 34 10*36 
9*76 

11*98 

987 


4.? u 81 

14 86 
«4 88 


61 36 23*30 

23 

23 26 


67 IS 4.'? 69 

45 

45 ‘<*4 


71 21 20*18 

20*19 
20 20 
20*22 


0 * 26 
8*49 

«';s 8 - 8 .; 


9* 3(1 S 62 


14 17 43*79 S3 n 24*6? 
44 * 1-1 24*45 

44 3* 24*36 


5 14 27 -22 73 I 36*48 

* 6-25 3 t» 51 


339 31*42 65 7 37*58 

3**o8 37 ;5 

3**56 37 

32 *.19 37 48 


o 47 IQ* 1 2 68 34 28-68 

19*31 28 O7 


3 43 25 88 7f 30 34*72 
24*2* 34 7^ 

24*75 34 74 

25*84 34*77 


5 37 31*93 62 9 38*04 

31*14 38 00 

31*37 37 96 

31*76 37 87 

6 17 41 * 20 61 29 28*02 

41 20 2797 

41*43 27 89 

42*65 37*84 


3 4a 26*36 71 39 35*23 


5*28 


S 42 
« 57 

8 67 8*55 


9 00 

9 I 

9 09 I 

9 87 9*40 


9*97 

9*14 

9 33 * 

9*63 9*5* 


9*22 
9*17 
9 32 

10*49 0*55 



9 70 o 2 


9 77 o 21 


0*30 I 0*0900 


9*46 0*02 0*0004 


9*57 I 0*09 0*008 


0*41 o*i;6 


.. 1 o* 4 i 


0 09 I o'oo8f 
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220. Sarey Khan — Co-latitude 6f 47 ' + 






Positions 



Seconds of Co-Ietitade 



53 

i *o 

Star Observed 

Date 

Position 

of 

Azimuthal 

of 

Telescope 

during 

Obsenred 

Zenith 

Distance 

N.P.D. 

.1 

Moan by 

V 

« 0 



Btud 

ObaerTa* 

iion 


obserya- 

tion 

North 

Star 

South 

Star 





1886 



• / // 

0 /* // 

ff 


n 



51 

530 Gr. 72 

>1 ») 

)i »» 

>» »i 

Dec. 2 S 
.. 24 

26 
27 

N 

l> 

tt 

" ' 

W, K 
W>E 
R.W 

W, B 

1 8 38*78 

38 -.36 

36*86 

36*11 

68 ss 47 

47 '.16 
47M6 

47 '36 

8*58 

9*00 

10*50 

11*25 

... 

983 

0*35 

01325 

52 

i 

534 Gr. 72 

)i >) 1 

»» n 

Dec. 28 
„ 30 
.. «l 

s 

If 

If 

W, B 
E,W 
W.B 

3 36 57 ‘34 
5901 

S 8 - 5 > 

64 1 0 9*84 

9-78 
976 

;*i8 

8*79 

8*28 

8 08 


1*02 

f * 0404 







* 


2 CP by N. htara » 
IS vv by S. Stars = 

5*^94 


Summary. 


No. of North Stsrs 25 No. of South Stars 27 


No. of observations 

183 





0 

/ 

// 


tr 

CO'latitude by North Stars 

67 

47 

9-104 

± 

0 

0 

M n South „ 

67 

47 

9-484 

± 

0-058 

Mean Co*latitade 

67 

47 

9-294 

± 

0-047 

Correction for Height above Sea-level 


-1- 

0-05 



Final Co-latitude 67® 

47' 

9' 344 



Astronomical Latitude (A) = 

0 

22 

/ 

12 

50-656 

± 

/r 

0*047 

Geodetic Latitude (G) » 

22 

12 

55-61 



Deflection of plumb-line (A— G) « 


— 

4-9& 










Serial No. 
of pair 


ABSTKACT8 AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(451> 


Latitude 

Longitude 

Height 


Stars Observed 



44 & 46 Gr. 80 

M n f> 

121 & ISe Gr. 80 

»i 1* t} 


130 it 160 Or. 80 
181 k 139 Or. 80 


210 k ^2 Or. 80 
242 k 2211 Or "sO 


275 & 319 Gr. 80 

It t) tl 

382 & 390 Or. 80 

tl It It 

404 & 412 Gr. 80 

It It »> 

417 k 464 Or. 80 
m k 431 Gr.''60 

It It II 

472 k 475 Gr. 80 

M II n 

518 k 628 Gr. 80 

It It t* 

52S & 546 Or. 80 

»» i> II 

668 589 Gr. 80 

tl It «» 

608 8; 087 Or. 80 


221 Sankara— 60 ° 44 ' 4 - 

29° 16' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in. 

78 85 Mean Height of Barometer 29*22 

761 feet Mean Temperature 55°*9 

Observer — Capt. G. P. Lenox Conyugham, R.E. 



Dee. 

8 

M 

4 

Dm. 

8 






Seconds of 





Half 

of tho 

Co-latitmie 

11 



Mean 


Observed 






of N. y . D’s 

DiiTerence of 
Zenith DiisUnceB 

by eacii 
obier- 

Mean 

! ^ 

\ ap 

*S 

t 

Per 


1 



vatioii 




Off * 

60 31 46*91 


12 

// 

.^ 7*70 

34*61 

tt 


I 

! 

[ 

45-89 



37*39 

24 28 

24 ‘ 4 S 

1 *0 

0*43 

1 0*1849 

60 24 20' 27 

+ 

20 

4*37 

24 64 





20*24 



3'64 

23*80 

24* 36 

1*0 

0 O2 

o’ 3»44 

61 I 4,^ ' 19 


*7 

17*97 

35*22 





60 SS H ’73 


10 

57*05 

35*<>8 

IS 45 

»*5 

0*57 

04874 

60 25 7*87 


*9 

17*28 

25’ *5 





7*82 



> 7'94 

35*76 





60 28 3.^ 30 


*5 

53* 10 

25 * 40 





33 '25 



50 99 

24 24 

IS'U 

>*.5 

0*26 

0 * IOJ4 

60 50 34 08 


6 

7*32 

j6-86 





34*02 



9*7 

14 85 

2 S ’85 

1 *0 

098 

0 * 9604 

60 4 S SS ’ Sf . 


I 

29*66 

*5-69 



i 

0*0081 




31*04 

24*24 

14*97 

1 0 

0*09 

60 44 SS19 

... 

0 

3 ®’s ^0 

24*81 




01936 

SS’M 



29*30 

25*03 

»S’ 3 i 

I *0 

0*44 

60 46 43*29 


2 

19*21 

2408 





4 .^* 2 .^ 



18 *94 

24*29 





60 44 56*50 


0 

33*46 

34*04 

23*96 



1* 2696 

56 * 4 .^ 

! 



33*01 

23*42 

>5 

0*92 

60 43 36*93 

+ 

1 

56*1.? 

23 * 06 

14*58 




36*87 



59**3 

26*10 

10 

0*30 

0*0900 

60 54 34*44 


10 

0*01 

24*42* 

24-67 




34-34 


9 

59 * 3 * 

24*92 

I *0 

0*21' 

0^0441 

60 53 56*65 


9 

. 30*55 

26*10 

35*62 


1 


55-50 

i 


3 »* 4 S 

15 *3 

1*0 

O ' 74 

0*5476 

6of 50 47-57 


6 

13*79 

23-88 





47 *61 



31*96 

15 65 

34*- 77 

11*0 

OMI' 

0*0131 

5 a 33 33*95 

•f 

13 

I'Ot 

U98 





13*90 



*51 

*S '41 

35*30 

1*0 

i 

0*31 

0*1034 






( 462 ) 


ASTRONOMICAL LATITUDES. 


221. SQ.rWsir a.— Co-latitude 6o° 44 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Moan of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tiou 

Mean 

of N.P. D*i 

Half of the 
Observed 
Difference of 
Zenith Distances 

• 

Seconds of 
Co-latitude 

Weight P 

0 

Poo 

by each 
obser- 
vation 

Mean 



1899 


• 

* 


• / 

// 


/ 

M 

ff 

// 




U 

7)3 & 720 Gr. 80 

Dec. 

3 



E. W 

60 43 

8‘t8 

+ 

I 

17*26 

25*44 






M ♦» »» 

II 

4 



W. E 


813 



* 7*77 

25-90 






720 & 784 Qi’. 80 

11 

3 



\V, K 

60 26 

5 06 


18 

*9 59 

25 ■2.'^ 






»» »» ♦» 

11 

4 



E, W 


5 61 



» 9 ' 8 s 

15-46 

25*52 

»*5 

0*64 

0-6144 

15 

785 Sc 810 Gr. 80 

Dec. 

8 

lO 


E, W 

60 54 46*58 


10 

21*44 

25 ‘ *4 






I* »> >* 

11 

4 



W, E 





23 01 

23*52 






810 ic 838 Or. 80 


8 

10 

30 

W, R 

60 S9 

32*70 


*5 

7*74 

24*96 








4 



E, W 


32-66 



8 * 7 H 

23 88 






838 Sc 872 Or. 80 

•1 

3 

10 

45 

K. W 

60 44 

20*62 

4 

0 

3'^<3 

24 *45 






ti tf »i 

11 

i 



W, E 


20*59 



4*89 

25*48 






872 4 785 Gr. 80 

11 

3 

10 

4 * 

W, E 

60 39 

34*50 


4 

50* *4 

24*64 






11 11 11 

11 

4 



E, W 


.W46 



50-67 

15 - '3 

14-65 

2*0 

0*23 

0*1058 

1(1 

888 4 902 Gr. 80 

Dec. 

3 

i 

44 

W, E 

60 25 

4 ' '58 

•f 

18 

41-84 

24-42 






1) 11 It 

It 

4 



E, W 


4**55 



43*77 

25*32 

14-87 

I *0 

O’OI 

0*0001 

17 

SO&oAurigasA. J. 99 

Deo. 

3 

20 

1 1 

E. W 

60 23 

.S .?’65 

4 

20 

.?o -48 

24**3 






M 11 11 11 

11 

4 



W.E 


S 3 ' 6 i 



3 ' 63 

25*25 

24*69 

1*0 

0* 19 

0 • 036 I 

18 

078 4 999 Gr. 80 

Dec. 

8 

9 

4 .? 

W. E 

60 33 

42*46 

4 

10 

42*97 

25*43 






M »* M 

11 

4 



K, W 


42 44 



43 * 3 * 

25*75 






900 & 984 Or. 80 

If 

3 

9 

4 * 

E, W 

60 34 

3303 


9 

5 * 04 

14-67 






»« . •» M 

11 

4 



W, K 


33*01 



5229 

25 .40 






984 4 1022 Or. 80 

11 

3 

9 

43 

W, K 

60 3 S 

4 * .50 


8 

42*82 

24*32 






t» »» t» 


4 



E, W 


41*48 



41*62 

23*10 






1022 Si 973 Gr. 80 


3 

9 

44 

E, W 

60 34 

50 '93 


9 

34**3 

25 06 






>1 11 11 

M 

4 



W, E 


50 * 9 ' 



31-65 

* 3 -56 

24*65 

2-0 

0*23 

0* 1058 

19 

1002 Sc 1101 Gr. 80 

Dec. 

2 

»7 

»4 

E, W 

60 28 

34*94 

+ 

*5 

49 *60 

24*54 






11 11 11 

11 

4 

- 


W, K 


34*93 



S< 1-59 

25*52 

25*03 

1 *0 

0*15 

00225 

20 

1160 Sc 1167 Gr. 80 

Dec. 

1 

^9 

28 

W, K 

60 33 

34-62 

4 

10 

50**4 

24-86 






11 11 »» 

•1 

2 



E, W 


34 63 



48*68 

23 * 3 * 

24*08 

1*0 

0*80 

0 ’ O400 

21 

1102 Sc 1206 Gr. 80 

Dec. 

1 

8 

44 

W, E 

60 3* 

53*74 

4 

II 

3***6 

24*90 






11 11 ji 

11 

2 



E, W 


53-76 



29*66 

23*42 

24-16 

1 -0 

0-72 

0*5184 

22 

1221 Sc 1240 Gr. 80 

Deo. 

1 

1 

11 

B, W 

60 45 

41*24 


X 

16-32 

24*92 






11 It II 

11 

2 



W,E 1 


41*26 



17*11 

24 * *5 






1271 & 1221 Gr. 80 

11 

1 

1 

*3 

1 W,E 

60 47 

55 * 4 * 


3 

•JO -95 

24*46 






»> 11 1! 

11 

2 



1 B, W 


55*44 



3*‘34 

24*10 

24 * 4 * 

«S 

0*47 

o* 33 H 

23 

1284 Si 1803 Gr. 80 

Deoi 

1 

2 

26 

W, E 

60 27 

4*63 

4 

77 

20*04 

24*67 






If If f» 

It 

2 



E, W 


4 68 



20 44 

25*12 






1308 Sc 1299 Gr. 80 

11 

1 

2 

.30 

E, W 

60 23 

20*83 


21 

4*47 

2.4*30 






11 11 1) 

11 

2 



W, E 


20*88 



3*53 

24*41 

24*88 

«‘S 

0*00 

0*0000 

24 

1323 Sc 1328 Or. 80 

Deo. 

1 

4 

3 * 

E. W 

60 51 

9*54 


6 

44 * 4 .^ 

25*11 






U 11 11 

i» 

2 



W,E 


9*6o 



45 * *7 

24*43 

24*77 

1*0 

0* 1 1 

0*0T2t 

25 

1371 It 1397 Gr. 80 

Deo. 

1 

o 

56 

W, E 

60 59 

1267 


>4 

47 * 4 * 

25 ■ 26 






11 11 >1 

it 

2 



E, W 


***74 



47*61 

25*12 

*5 ' * 9 

1*0 

0-31 

0*0961 

26 

3798 4 c 8846 Gr. 80 

Deo. 

8 

9 

! 

9 

W, B 

60 36 

50*75 

+ 

7 

, 35 * at 

15-96 






11 ti 11 

11 

4 



B. VV 


50*78 

' 

1 



34*00 

M 

25‘37 

1*0 

0-49 

0*2401 




AB8TBA0TS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


221. Sarkara — Co-latitude 6 o° 44 ' + 


(t53) 







Positions 



SeooiuU of 

PM 






Mean of 
Zenith 
Distances 

of 


Half of tho 

(]lo-lahf ude 

i| 



0 0 

00 

Stars Obieryed 

Pate 


Telescope 

during 

Obsorva- 

t 4 on 

Mean 

of N. P. D’e 

( Ibservi'd 
OiffiTonec of 
Zenith Oislunces 

by eac*i» 
obser- 

Mean 

Ob 


P 1^ n 








lution 





• 


1899 


o / 


9 t ft 

/ tt 






27 

3807 St 3923 Gr 80 

Dec. 

3 

* 5 * 

E. W 

60 35 34*41 

■f* 8 50*00 

3 * 






1* »» S» 

11 

4 


W, E 

34 4 .? 

50 64 

2^07 






3922 St 3002 Or. 80 

II 

3 

< 47 

W. E 

60 30 42*10 

*3 44**0 

2f»* 20 






II II l« 

11 

4 


K. W 

42’ 11 

42*67 

*4 7 «) 

*5 35 

**5 

0 47 

0 * 33*4 

28 

394 ^ 8 c 3071 Or. 80 

Dec. 

3 

i6 53 

W.B 

60 SS i!« *7 

- If 3**76 

* 5 ’ 5 » 






»» II jt 

It 

4 

K. VV 

5817 

.W «4 

* 5*43 






8091 k 3945 Or 80 

II 

3 

50 

R, W 

<>o 57 30 ’ 7 ^ 

13 5 ’60 

25 16 






11 II 11 

ii 

4 

VY,B 

30- 76 

6 *06 

24 70 

25 * 10 

*•5 

0 12 

0*1530 

20 

4059 Sc 15 Gr. 80 

Dec. 

3 

16 fli 

W, B 

60 49 4'47 

- 4 39* *5 

25*22 






ii II II 

II 

4 


E. W 

4-46 

40*74 

33*72 

* 4*47 

I *0 

0 41 

o*i68i 


1 








SP 

-- .^ 5 ’® 

1 

! 

7 7619 


Summary. 

No. of pairs 29 

No. of observations 84 

Mean difEerence between observations taken E, W and those taken W, B = — 0"’44 
Observed Co-latitude (weighted mean) 60° 4*1' 24" -88 + 0"'060 
Correction for Height above Sea-level + 0"‘03 

Final Co-latitude 60“ 44' 24' -91 


Astronomical Latitude (A) = 29 15 35 '09 + O' 060 

Geodetic Latitude (0) = 29 15 46 '91 

Deflection of plumb-line (A— G) = — 11 *82 









Serial No. 
of pair 


( 4 . 54 ) 


ASTEONOMICAL LATITUDES. 


222. Saugor-^Co-latitude 66° lo' + 

Latitude ... 23° 50' Imtrument — Zenith Telescope 

in. 

Longitude ... 78 49 Mean Height of Barometer 27 • 99 

Height ... 20S3 feet Mean Temperature 64*^ '2 

Lieut. H. M. Cowie, R.E. 


Stars Observed 


Mean of 
Zemth 
Distances 


Positions 

of 

TolescDpo 

during 

Observa- 

tion 


Mean 

of N. P. D’s 


Half of the 0o4t 

Observed 

Difference of % y 

Zenith Distances 


Seconds of 
Oo-ltttitudo 



e 1 P t) t; 


178 k 185 Newcomb 


196 k 201 Newcomb 


201 5c 211 Newcomb 


217 5c 224 Newcomb 


224 k 230 Newcomb 


250 k 253 Newcomb 


Feb. 6 a 3 47 

M 6 

V 7 


250 k 263 Newcomb 


268 k 263 Newcomb 


Feb. 6 

M 11 


K. W 

66 5 3.^35 

*f 4 3 . 5*79 

11*14 

E 

3 .r 47 

35 ’93 

11*40 

W, E 

35 54 

35 '28 

10*82 

E. W 

35 ‘60 

35*51 

11*11 

W, E 

. 15 '66 

3 S *«3 

11*49 

W, E 

66 9 29*25 

+ 0 42*39 

11*64 

K, W 

29-29 

42*22 

11*51 

VV, E 

29 M 4 

42*07 

11*41 

E. W 

29*38 

41*87 

1 1 * 25 

W, E 

29*43 

42*27 

11*70 

E,W 

29 48 

41*68 

1 1 * 16 

E, W 

66 I 17*28 

4 * 8 53-85 

11*13 

W, E 

17*32 

.‘53*36 

10 68 

K, W 

17*36 

53*45 

10*81 

W, E 

17*39 

53*43 

10*82 

E, W 

> 7 ’43 

53*27 

10*70 

W, E 

17*48 

53*54 

11*02 

W, E 

66 7 23*27 

+ a 48*22 

11*49 

E, W 

*3*32 

48*31 

11*63 

W, E 

23 ’36 

47*44 

io* 8 o 

E. W • 

33 M 9 

48*27 

1 1 *66 

W, K 

23*43 

48*28 

11*71 

E, W 

2347 

47*82 

11*29 

E. W 

66 12 52*93 

- 2 41*33 

1 1 ’60 

W,E 

52*96 

41 *36 

1 1 *60 

E, W 

53*00 

4 * *53 

11*47 

W, E 

53*02 

41*46 

11*56 

E, W 

53*06 

41*39 

11*67 

\V, E 

53*09 

4*57 

11*52 

W, E 

66 8 10*75 

+ 2 0*83 

tr*s8 

B, W 

10*78 

0*76 

11*54 

W, E 

10*82 

0*79 

u*6i 

E, W 

10*83 

> 59*97 

10*80 

W, B 

10*87 

t 0*62 

11*49 

E, W 

10*90 

* 59'45 

* 0*35 

K, W 

6.<i 58 41-54 

4 H 29*30 

10*84 

W, E 

41*61 

29*09 

10*70 

W,E 

41*62 

3OM4 

11*76 

E, W 

41*66 

30*** 

ii '77 

W,B 

41*69 

30; *9 

11*98 

E, W 

65 57 17- II 

4 12 54*20 

1 1 *31 

W,E 

i 7-»3 

54*00 

H ’23 


O' 02 0*0006 


O' 24 0*0576 


0*35 o**2*5 


0'22 0-0484 


0*36 0*1296 


0*02 o*ooo 6 


6*19 0*0503 


o*<^ 0*0936 



ABSTRACTS AND SUMMARIES OE OBSERVATIONS AND RESULTS. 

222. Sauigor— Co-latitude 66° lo' + 


( 455 ) 


Stars ObBorved 


303 & 319 Newcomb 


329 & 341 Neweomb 


415 ik 433 Newcomb 


44(> & 445 Newcomb 


Mean of 
Zenith 
Distances 


Feb. 4 10 24 

6 


Positions 

of 

Xclrtsoopo 

durinf^ 

Observa- 

tion 


Mean 

of N. P. D’s 



Half of the 
ObsiTveii 
[ Difterence of 
Zenith Distances 


3 * 3 * 0 * 
13 ‘02 
13*02 
13*02 
13*02 
i3*o« 


66 10 23*24 

23*24 

23*23 

23*23 

23*22 

23*22 


65 50 40*05 
40 02 
39*99 
39 ' 96 
39 * 9 .? 
39 ’90 


66 18 47*08 
4J’05 
47*02 
46 09 
46'90 

46*93 


Seconds of 
Co-latitucio 

by each 
obser- Meal 
vat ion 



*.10 

10*74 

11*11 

II-4S 

11*39 II *14 


t’ P V V 


0*23 I 0*0529 


o 07 ooo;4 


o 02 0*0004 


0*17 0*0434 


483 (c 489 Nowcorob 


66 29 46*73 
46*66 
46 63 
46*61 
46 57 
46*54 


- 10 34*67 
.U ‘72 


o'Ci 0*5582 


515 k 521 Newcomb 


66 t4 33*78 
13' 7.*; 
.)3*72 

33*64 

33*61 

33*57 


o’oi o*ooo6 


629 k 648 Newcomb 


566 k 668 Newcomb 


566 k 565 Nmotob 


5 ^2*73 
1 2 * 69 
1 - 2*66 
17*62 
I7’6o 
I a * 56 


66 II 27*87 

27*84 


56 23 5**97 i 
5**94 
5 ** 9 * 
Si* 8 » 
51*86 
5 ** 76 * 


**‘ 3 * 

I *0*75 

11 * 44 . 

11*24 
SI *32 
10*84 


>*‘77 ( ****^5 



006 a* 0034 


0*06 0*0036 


0*24 0*0576 



Serial No. 
of pair 


ASTBONOMICAL LATITUDES. 


(466) 


Sau^or-Oo-latitude 66 ® 


Stars Observed 

Date 

Motn of 
2 emth 
Di»taDceB 

Position® 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distonces 

677 & 584 Newcomb 

1908 

Feb. 4 

o / 

4 ta 

W, E 

o t U 

^ aa 3*74 

/ // 

- 11 52-92 

Sf »1 >» 

,1 6 


B, W 

3*7» 

53*66 

t« S> >t 

,1 6 


W,13 

3*68 

5^*93 

II M J> 

>. 7 


E. W 

3*65 

52 * 4 * 

»l »» 11 

II 8 


W,BI 

.rba 

52*54 

»| II fl 

1 

9 


E, W 

3*59 

53*29 


Seconds of 
Co 'latitude 


2 P »= 2 3 • 3 5 Pee - 


Summary. 

No. of pairs 18 

No. of observations 102 

Mean difference between observations taken E, W and those taken W, E — 0"'05 


Observed Co-latitude (weighted mean) 

66° 

10' 

11" 

•21 + 0"043 

Correction for Height above Sea-level 


+ 

0" 

■08 

Final Co-latitude 

66° 

10' 

ir 

29 

Astronomical Latitude (A) 

0 

= 23 

/ 

49 

48 - 

71 + 0 048 

Oeodetic Latitude (0) 

= 23 

49 

48 ' 

07 

Deflection of plumb>line (A— 0) 

SE 

+ 

0 

•64 


Weight 




ABSTE10T8 AND SDMMAEIES OF OBSERVATIONS AND RESDLT3. 


(457) 


Latitude 

Longitude 

Height 


223. Sencha\— ‘Co-latitude 63 ® i' -f 

... 26® 69' Instrument — Zenith Telescope 

in. 

... 88 20 Mean Height of Barometer 22 02 

. . . 8000 feet Mean Temperature 40^ 8 

Observer — Lieut. H. M. Cowie, R.E. 








PoBitiona 







Seconds of 

pH 







Mean of 
Zenith 
Distunoea 

of 




Half of flic 

C'o-liUitude 

II 



GG 

Stars Obaerred 

Date 

Telescope 

dunnf( 

Obterva- 

tion 

Moan 

of N. F. D’a 

OV)servctl 
Difference of 
Zenitli Diatuncea 

by eacii 
obser* 

M can 

Weight 

ft 

F n r 














ration 







1002 

a 

t 


o 

/ 

N 


/ 







1 

402 & 506 Newcomb 

Feb. 

19 

31 

11 

W, B 


21 

20*44 


*9 

i 4 '.?o 

35*94 






n M ii 

M 

20 



K, W 


20*39 



53*56 

2b *83 

j6 39 

I ‘0 

O' 24 

0 0576 

2 

51 . "j & 517 Newcomb 

Feb. 

10 

1 

*3 

F^ W 

63 

8 

16*83 


6 

49*69 

27*14 






It It «» 

ft 

20 



W, B 


16* 7*8 



51*61 

25‘'7 

26*16 

I *0 

0 * 4 / 

0 * J 309 

3 

520 Sl 533 Newcomb 

Feb. 

19 

*7 

1 

W, E 

B, W 

6.1 

.10 

29*63 


39 

2 84 

26-79 






t. 

n 

20 





29*58 



.1 63 

25 95 

26-37 

I *0 

0*26 

0*0676 

4 

588 k 543 Newcomb 

Feb. 

10 

1 1 

55 

E. W 

6.1 

33 

34 64 


33 

7-98 

26 ■ 66 






•» »» 


20 


W, K 


.34 59 



8-71 

25 88 

26*27 

1 0 

0*36 

O' 1 296 

5 

547 k 5 fiD Newcomb 

Feb. 

19 

21 

12 

K, W 

62 

46 

3 ‘60 

■f 

*5 

22 87 

16-47 






)» >» *> 

}t 

20 



W, K 


.3 '.IS 


23*90 

37 ‘45 

26*96 

0*7 

0 33 

0*0762 

6 i 

567 k 369 Newcomb 

Feb. 

19 

21 

3 

E, W 

62 

37 

52**5 

+ 

33 

34 *.?.=; 

26 80 






»♦ »t *. 

*1 

20 



W. K 


5***9 



.^ 5*40 

27 59 

27*20 

0*7 

0*57 

0*2274 

7 

573 k 583 Newcomb 

Feb. 

20 

»5 

34 

W, B 

63 

25 

13*42 


21 

47*30 

26*12 

26 1 2 

0 7 

0 51 

0*1821 

8 

598 & 626 Newcomb 

Feb. 

10 

3 * 

6 

W, R 

62 

36 

5*97 

+ 

35 

21 61 

27*58 






»t It It 

11 

20 


E, W 


5 *** 93 



21*15 

27 08 

37*33 

0 7 

0*70 

; 0-3430 

9 

610 k 620 Newcomb 

Feb. 

19 

32 

30 

\V,K 

62 

59 

. 34 * 4 * 

+ 

1 

53 9 ' 

37 33 

37*33 

j 

0*4 

0*70 

; 0 • 1 960 

10 

634 3 c 642 Newcomb 

Feb, 

19 

>4 

.13 

W,E 

6.1 

, 

12*30 

+ 

0 

13-88 

26 1 8 

1 

26 60 

1 




t» »i ♦» 

M 

20 

E, W 


*3 35 



»4 77 

27*02 ^ 

1 0*7 

j 0 03 

0-0006 

11 

642 k 657 Newcomb 

Feb. 

19 

*4 

47 

E, W 

62 

•17 

6 80 

+ 

M 

20'24 

2704 



1 



ti ti t> 


20 



W, B 


6*75 



20*31 

27*06 

37 05 

1 

0 7 

' 0*42 

i 

0*1235 

1 













1 


:s F - 

! 

‘ 8 t> 

„ 1 

2 Ftp 1 *62415 


Summary. 

No. of pairs 11 

No, of observations 20 

Mean difference between observations taken E, W and those taken W, E = + 0"-14 


Observed Co-latitude (weighted mean) 

63® 

r 

26*- -63 + 0''-092 

Correction for Height above Sea-level 


+ 

o^-se 

Final Co-latitude 

63“ 

r26'-99 

Astronomical Latitude (A) » 

o 

26 

/ 

58 

If 

88-01 ± 0-092 

Geodetic Latitude (6) » 

26 

59 

8-25 

Defieotaon of plumb-line (A.-G) * 


— 

35-24 



(468) 


ASTEONOMICAL LATITUDES. 


Latitude 

Longitude 

Height 


224. SWigun-Oo-latitude 6f i8' + 

... 26° 42' Instrument — Zenith Telescope 

in. 

88 27 Mean Height of Barometer 29 51 

... 401 feet Meaii Temperature 61°*4 


Observer — Lieut. H. M. Cowie, R.E. 


Serial No. 
of pair 

Stare Observed 

Date 

Mean of 
Zenith 
Distances 

PoBifcions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-lutitude 

To 

*£ 

ts 



by each 
obser- 
vation 

Moan 

V 

* vv 

1 


1902 

O 



« 

/ // 


/ 


ft 

// 




1 

134 k 143 Newcomb 

Jan. 

26 

7 

33 

E, W 


0 44*50 

4 - 

*7 

57*99 

43*49 






St «l St 

It 

27 



E, W 


44*54 



57*74 

42*28 

42 ‘39 

1 *0 

0*51 

0*2601 

2 

100 A 170 Newcomb 

Jan. 

27 

31 

SO 

W, E 

63 

0 31-25 

+ 

18 

H *34 

42*59 






SI tt St 

ss 

30 



K, W 


3**40 



10*26 

41 66 

42*13 

I *0 ‘ 

0*25 

0*0625 

3 

189 & 196 Newcomb 

Jan. 

26 

22 

46 

W,E 

63 

31 36*88 


12 

5404 

41-84 






St SI ss 

St 

27 



W, K 


56-91 



54 56 

42*35 






St ss ts 


29 



E, W 


3^ ’97 



55*33 

4‘-74 






ts IS tt 

tt 

80 



E, W 


37*00 



54*64 

4 »M<> 

42*32 

>4 

0-44 

0*2710 

4 

208 A 2 U Newcomb 

Jan, 

26 


IS 

E, W 

63 

44 '4 84 


35 

33 

41*03 






St SI is 

It 

27 



E, W 


14*86 



■?.r8o 

41 *06 






SI M S) 

SI 

29 



W, E 


14 * 9 * 



33 '.sS 

41*33 






It s* tt 

IS 

30 



W, E 


* 4*93 



33 43 

41*50 

4 ‘*i 3 

2*4 

0*65 

o* 59>5 

5 

218 A 234 Newcomb 

Jail. 

26 

H 

39 

W,E 

63 

21 52*78 


3 

10*23 

4 * •5.; 






i> It SI 

ft 

27 



W,K 


P *79 



10*27 

42 52 






St ts St 

IS 

29 



E, W 


53*81 



10*88 

4>-93 

42*24 

12 

036 

0**555 

6 

244 A 256 Newcomb 

Jan. 

26 

4 

54 

E, W 

63 

17 46-17 

4 - 

0 

55 •98 

42*15 



1 



SI It IS 

vr 

27 



E. W 


46* 18 



.■s.i-sb 

42*04 






SI ss It 

IS 

29 



W,E 


46*20 



5 .*;* *8 

41*38 






>1 It ts 

ts 

80 



W, K 


46*21 



5589 

42*10 

41*93 

«*4 

004 

0*0022 

7 

262 A 273 Newcomb 

Jan. 

27 

7 

30 

W,E 


9 35 06 

+ 

9 

7 09 

42-15 






It IS II 

St 

29 



E, W 


.15 oy 



7 * »4 

42 23 





1 

It SI ss 

SI 

30 



W.K 


35 * *0 



6*99 

43 09 

42*18 

1*2 

0*30 

0 • 1 080 

8 

289 k 298 Newcomb 

Jan. 

29 

30 

4 

R, W 

63 

29 6-59 

_ 

10 

24 * 5 * 

42*07 






St St It 

St 

80 



W, E 

t 


6*58 



24 * 5 ^* 

42*00 

42*04 

1 *0 

0*16 1 

0*0256 

9 

348 A 362 Newcomb 

Jan. 

26 

5 

3 » 

E, W 

63 

33 59 * 9 ^^ 


5 

i 

17*91 

42*07 






♦s SI . ss 

ts 

27 



E,W 


59 * 9 ^ 



17-90 1 

43*06 






») ss IS 1 

IS 

29 



W,K 


59 * 9 * 



17*80 1 

42*11 

* 





ss tt ts 

tt 

30 



W,E 


59*88 



> 7*77 

42*11 

42 09 

«*4 

0*21 

0^0617 

10 

St )4 A 377 Newcomb 

Jan. 

29 

*9 

10 * 

E.W 

63 

29 15*30 


to 

33*60 

41 '70 






St IS 

It 

80 



E, W 


*S *«7 



33*83 

4* ‘44 

4 t‘S 7 

0*7 

0 - 3 > 

0-0673 

a 

3 CG & 377 Newcomb 

Jan. 

80 

28 

5 * 

E, W 

63 

9 33*4* 

4 

9 

> 9*35 

42*77 

4»*77 

0*4 

0-89 

0*3168 

12 

8b2 k 387 Newcomb 

Jan* 

27 

]8 

i 

47 I 

B.W 

63 

50 t8*io 

mm 

3 « 

36*80 

41*30 






»♦ SS SI 


29 



W, B 


18*05 



36*66 

4 >‘ 3 ^ 






tt ft ts 

St 

80 



B, W 


i8*oa 



37*75 

, ' , 1 

40*27 i 

.:.'i 

4109 

■ ■ :■ 

0*79 

>7489 


ABSTBACTS AKD SIJMMAEIBS OF OBSBKVATIONS AND EESULT8. (459) 

224. SiWgun-Co-latitude i8' + 







Positions 



Seconds of 

04 



s 


flate 

Mean of 
Zenith 

of 

Telescope 

Mean 

Half of the 
Observed 

Co-latitude 




t o 

X 

Otars UDSorvecL 

Distances 

during 

Observa- 

tion 

of N. 1'. D’a 

Difference of 
Zenith Distances 

by each 
obsLT- 

vution 

Mean 

To 

w 

JS* 

V 

Pee 



1002 

o / 


0 / /f 

/ M 


ft 




13 

304 & 418 Newcomb 

Jan. 

29 

22 36 

R, W 

63 'S * 73 

3 38-47 

41 *20 






M ft if 


80 


VV, R 

2-71 

39 04 

4075 

41-48 

0*7 

0*40 

0*1120 

U 

413 ik 415 Newcomb 

Jan. 

30 

22 21 

E, W 

63 0 41-64 

+ 18 0*20 

41-84 

41 ‘84 

0*4 

0 04 

0 * 0006 

15 

420 & 483 Newcomb 

Jan. 

30 

13 '5 

W,E 

63 4 S 46 54 

- *7 s ‘;6 

40 78 

40-78 

0-4 

1 * 10 

0 ’ 4840 


420 <4 445 Nowcoinb 

Jan. 

30 

»3 6 

W,E 

63 36 44*86 

- '8 4‘3S 

1 

40-51 

40*5* 

i 

0*4 

**.17 

0*7508 

" 

1227 Si 1240 Gr. 80 

Jan 

30« 

* S3 

E.W 

63 49 I' '34 

- 30 39’ *5 

41 09 

42*09 

0-7 

0'2I 

0 * 0309 

1 

1 

1» 1 

471 & 481 Newcomb 

Jan. 

20 

4 55 

E, W 

6i 5S 54-os 

+22 48-17 

42*22 






>> >» t* 

ft 

30 


W, E 

54-00 

47 83 

4»’83 

1 42*03 

1 *0 

0 *5 

0*0215 









1 

[ 

2 P =■ 

• i6*9 

2 Pee «• 

4*0719 


Summary. 



No. of pairs 

18 


No. of observations 

42 


Mean difference between observations taken E, \V and those taken W, E =s — O'' *06 

Observed Co-latitude (weighted mean) 63° 

18' 

41 "-88 + 0"-080 

Correction for Height above Sea-lcvel 

+ 

O 

6 

Final Co-latitude 63° 

18' 

4r-90 

o 

Astronomical Latitude (A) s= 26 

/ 

41 

// tf 

18 10 + 0 080 

Geodetic Latitude (G) ss 26 

41 

40-37 

Deflection of plumb-lioe (A— G) as 

— 

22-27 




im) 


ASTSONOMICAL LATII^TDES. 


225 . S\ngawaram~-Co-latitude 71 “ u' + 


Latitude 

Longitude 

Height 


... 17 ® 45 ' Instrument — Zenith Telescope 

in. 

... 80 69 Mean Height of Barometer 29*89 

714 feet Mean Temperature 

Observer — Captain G. P. Lenox Conyngham, R.E. 


Start Obaervod 


Positions 

ztnUh' ■‘’“'“•'OPO 

I l)i.tance. 


Moan 

of N. P. D’t 


Ilnlf of tlio 
Observed 
Differonoe of 
Zenith Distances 


Seconds of 
Co-latitude 


by eadi 

obsor- Mean 
vtttion 


856 & 861 Or. 80 

Feb. 

14 

892 k 9 l« Or. 80 

Feb. 

14 

>t It M 

11 

15 

016 & OiS Or SO 

Feb. 

14 

II II *1 

II 

16 

946 k 976 Gr. 80 

Feb. 

16 

946 k 99 S Or. 80 

Feb. 

14 

II II II 

11 

15 

994 4 c 1001 Gr. 80 

Feb. 

14 

II II 11 

It 

15 

1025 k 1037 Or. 80 

Feb. 

14 

If II >• 

II 

16 

1057 * 1062 Gr. 80 

Feb. 

14 

II II II 

I. 

i 

15 

1062 k 1082 Or. 80 

Feb. 

14 

»• 1* II 

11 

15 

1099 k me Or. 80 

Feb. 

14 

1 

M II II 

II 

15 

1166 Gr. 80 

Feb. 

14 

»i »» 

»« 

15 

lies k 1181 Or. 80 

Feb. 

14 

I* *1 ft 

II 

15 

1181 k 1184 Or. 80 

Feb. 

14 

» II II 

II 

15 

1266 k 1272 Or. 80 

Feb. 

14 

II 11 II 

• 

»» 

15 

1282 k 1303 Or. 80 

Fob. 

14 


72 2053-95 - 6 2*36 51-59 51-59 0*7 0-33 0-0762 


7 * 5 5**90 

52*99 


72 IS n-58 

11*58 


+ 8 58-74 

58*55 


- o 19-80 
20*09 


5**75 

51-54 51 ‘64 0*7 0*38 o-ioii 


5**78 

51-49 51*64 0*7 0-38 o-joii 


72 *4 5*57 + o 46*45 5**02 52-02 0*5 0-76 0*2888 


72 23 13*15 - 8 21*70 51-45 

13*15 31-24 51*91 51-68 0-7 0*42 0*1235 


72 30 39*66 - 15 48-76 50-90 

39-67 4873 50*94 50-92 1-0 0*34 0-1156 


72 32 14'55 - »7 22*42 521,^ 

14*55 22*90 51-65 51*89 1-0 0-63 0-3969 


72 54 43*60 - 19 51-88 51-72 

43*59 5**93 5* 66 51*69 0-7 0-43 01294 


72 33 48*90 - 18 57*25 51-65 

48*89 57*35 51-54 51-60 0-7 0*34 0-0809 I 


72 15 11*30 - o 21*34 49-96 

11*30 -19*61 5169 50*83 0-7 0*43 0-1294 


73 14 58*90 - o 7*65 51-35 1 

58 *89 1 1 03 47*86 49*56 0*7 1-70 2*0230 


7 * 33 2*35 - 18 IP-06 52-29 

2*34 10-58 51-76 52-03 0*7 0*77 0-4150 


722357*74 - 9 7*83 49'9i 

57*74 6 70 51-04 50*48 0*7 0-78 0*4259 

72 29 9-18 - 14 18 65 50-53 

9-17 27*36 51 81 51*27 2*0 0-09 000^ 

721054-0 + 5 $6-48 51-44 

54*95 56*36 51*31 52*38 i-o 0-12 0*0144 






Serial Ko. 


ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


( 4 - 61 ) 


225. Singawaram— 72° 14' + 


Serial Ko. 
of pair 

Stars Observed 

Dale 

Mean of 
Zenith 
Distances 

Positions 

of 

Tficacope 

during 

Observa- 

tion 

Mean 

of N P. D’s 

Hdlf f 
Obse 
Diilen 
Zenith JJ 

»f tlio 
n ed 

Seconds of 
Co-ltttinide 

I 

*« 

t) 

Per 

nee of 
istanc-es 

bv caoli 
ohst r- 
vatluri 

Mean 



1894 

o 

§ 


0 / // 


/ 

tt 


// 




1C 

1311 Or. 80 

Feb. 

14 

O 

lO 

W, E 

72 4 

■f 

9 

51-28 

SO .1* 






»» 11 

It 

15 



E, W 

59-02 



50*79 

49-81 

50*06 

1 *0 

1*20 

1*4400 

17 

1327 & 13 S 0 Or. 80 

Feb. 

15 

■ 

21 

W.E 

7* .14 4f38 

- 

<9 

49-65 

52-7.1 

52*73 

0*7 

'*47 

1-5126 

18 

13 CS k 1395 Or. 80 

Feb. 

14 

o 

1 1 

W. K 

72 12 58-42 

+ 

1 

52 40 

SO 82 






M l» »» 

It 

15 



K. W 

S 8 ‘ 4 ' 



. 5 .r 8 s 

52-26 

5'*54 

0*7 

0-28 

0-0540 

19 

1365 k 1411 Or. 80 

Fob. 

14 

o 

3 * 

W, E 

71 51 49-60 

4 * 


tMO 

50*90 






*1 tt 11 

11 

15 



E, W 

49*59 



6.1 

5 . 1*43 

53 *6 

0 7 

0-90 

0-5670 

20 

1368 k 139 S Or. 80 

Feb. 

14 

0 

37 

W, R 

7 * 3 * 3 >' 4 ' 


23 

50*18 

. 52 * 2.1 






»* 1» 11 


15 



E. VF 

3 * *40 



.19 03 

.52 *,17 

S2-.10 

0*7 

1-04 

o-? 5 t« 

21 

1411 k 1368 Or. 80 

Feb. 

14 

o 

S8 

E,W 

72 17 22*58 


2 

50 28 

52 30 






11 It It 

11 

15 



W, E 

»2SS 



29-04 

S 3 54 

52 92 

0*7 

1*66 

t ‘9289 

22 

1418 k 1449 Or. 80 

Fob. 

15 

7 

26 

W, E 

7 * 32 48- J 4 

- 

>7 

56-28 

51-96 

51-96 

0-7 

0- 70 

0-.1430 

28 

1451 k 1474 Or. 80 

Feb. 

10 

If 

33 

K W 

72 23 21*72 


8 

. 10-39 

5 * 33 






n It It 

II 

18 



W,E 

afjo 



30*45 

S>*2S 

S '-*9 

0*7 

0-03 

0-0006 

U 

1474 &. 1480 Or. 80 

Feb, 

16 

11 

28 

W, E 

72 l8 41-47 


3 

50-0? 

*44 






if ti It 

11 

18 



K, W 

41 46 

j 



49*88 

5 '-S« 

S' 5 ' 

0-7 

0-25 

0-0438 

26 

! 

1490 k 1617 Or. 80 

Feb. 

16 

12 

44 

E. W 

71 45 6-65 1 

+ 

29 

44 ' 08 

50*73 






It II tl 

It 

18 



W, E 

0*43 



44 08 

50*5* 

50 62 

0*7 

0-64 

0 2867 

26 

1617 k 1620 Gr. 80 

Feb. 

16 

12 

*7 

W, F. 

72 12 7-40 ! 

+ 

2 

40-85 

48 2 S 








11 

18 



E, W 

1 

7 * 3 fi ! 



4.1 89 

51*37 

49 ;6 

0-7 

' so 

'•5750 

27 

1664 k 1673 Or. 80 

Feb 

16 

7 

44 1 

W,E 

72 5 *7 ^*0 

4 - 

9 

i.r 4 S 







ft II II 

If 

18 



E, W 

27*87 



2 .r «3 

5**70 

51*53 

0*7 

0-26 

0-0473 

28 

1573 k 1685 Or. 80 

Fob. 

16 

7 

29 

E, W 

73 20 9*15 


5 

>7 65 

S ' *28 






II II It 

It 

18 



W,E 

9 'I 2 



>7 M 

5**99 

S' 64 

0*7 

0-38 

0* ion 

29 

1685 k 1696 Or. 80 

Feb. 

16 

7 

»4 

W, K 

72 14 24-98 

+ 

0 


50*91 






It It It 

tl 

18 



E, W 

* 4'97 



26 36 

5 * 33 

51*12 

0*7 

0*14 

o'o»37 

80 

1690 & 1654 Or. 80 

Feb. 

16 

7 

36 

K, W 

7* 69 4.f74 

+ 

«5 

6 * 7.1 

. 50*47 






11 II II 

II 

18 



W,E 

43’7» 



7*.1i 

S'*o.1 

so *75 

0*7 

0*5' 

0*1811 

81 

1003 k 1617 Gr. 80 

Feb. 

16 

3 

35 

E,W 

7' 54 .W 76 

+ 

30 

11*07 

50*83 






#* 11 .. 11 

11 

18 



W,B 

39’ 75 



11-62 

5'*37 

51*10 

1 -o 

0* 16 

0*0256 

. 82 

1621 k 1828 Or. 80 

Feb. 

16 

8 

3a 

W. E 

72 1 48 - 8.4 

4 - 

«3 

«*74 

1 

50*57 ' 






M »> n 

II 

18 



B, W 

48 82 



a *47 

29 1 

50*9.1 

I -o 

o*.13 

0- 1089 

88 

1662 k 1666 Gr. 80 

Feb. 

16 

5 

44 

K, W 

7' 47 *'94 

+ 

*7 

4**.17 

50*3' 



• 



II tl II 

tl 

18 



W,E 

8-95 



41-28 

50*23 

50-27 

1 -0 

0*99 

0-9801 

8 i 

1673 k 1681 Gr. 80 

Feb. 

16 

a 

36 

W, E 

72 3 27-99 

4 - 

If 

2 . 1*35 

5»*.14 






It II 

tl 

U 



K. W 

27-99 



2 . 1*55 

S»S4 

S ' ‘44 

I -0 

0* 18 

0*0324 
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ASTBONOMICAL LATITUDES. 


225. Singawaram— 72 ° 14 ' + 


*1 

^ Stars ObsOTved 


Mean of 
Zenith 
Distances 


Positions 

of 

Telescope 
d unng 
Obsorva- 
tion 


Moan 

of N. P. D’b 


Half of the 
Observed 
Difference of 
Zenith Distanees 


Secoude of 
Cudatitude 

by each 

obser- Mean 



IC 90 & 1696 Gr. 80 Feb. 18 19 44 


1708 k 1717 Gr. 80 

»> »» i> 

1724 . & 1732 Gr. 80 

M n )i 

1743 &L 1748 Or. 80 


1743 & 1766 Gr. 80 

it a n 

1777 & 1802 . Gr. 80 

fi >» ti 

1798 k 1802 Gr. 80 

Si ft I* 

1816 & 1827 Gr. 80 


1831 k 1862 Gr. 80 

^ M )) M 

1862 k 1665 Gr. 80 

.» H ft 


Feb. 16 10 18 

„ 18 


Feb. 10 6 20 

18 


Feb. 16 16 45 

18 


Feb. 10 17 6 

„ 18 


Feb. 10 15 34 

.. 18 


Feb. 16 15 ^2 

M 18 


Fob. 10 
18 


Fob. 10 2 56 

n 18 


Feb. 16 2 49 

18 


72 28 28-09 - M .36*96 5**M 5^**3 0*7 0*13 o‘oii8 

72 12 47‘47 + 2 3-78 5* '25 

47-47 446 .M'93 5**59 *’o 0*33 0-1089 


72343806 - 19 46*4* S**65 

3809 46*37 5 * *72 5**69 **o 0*43 0-1849 

71 57 2776 + 17 22*75 50-51 

27-77 2285 50-62 50*57 0*7 0-69 0-3333 

72 *9 25-45 - 4 34*75 50*70 

25*47 35*29 50**8 50*44 0*7 0-82 04707 

71 54 1-79 + 20 48-33 50-12 

1-82 49*54 5**36 50*74 0*7 0-52 0-1893 

71 52 9*38 + 22 40-90 50- 28 

9-42 41*42 5084 5056 0*7 0*70 0-3430 

I 

71 59 10-72 -f 15 40*48 51*20 I 

10-75 40*25 51-00 51*10 1-0 0’i6 0-0256 


72 7 16 87 4 7 34*58 5* '45 

16-91 35**9 52*0 51-78 0’7 

72 059-81 4 13 51*79 51*60 

59-87 50*96 50*83 51*22 0-7 

X P - 34-3 


o 52 0-1893 

O ' 04 O • 00 I I 

X Pre— t6 - 2880 


Summary. 

No. oF pairs 44 

No. of observations 83 

Mean difierence between observations taken E, W and those taken W^E = -f 0"*04 
Observed Co-latitude (weighted mean) 72° 14' 51" -26 ± 0"-071 
Correction fur Height above Sea-level -f 0"^03 

Final Co-latitude 72° 14' 61"- 29 


ABtronotnical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-Une (A— G) 


o 

$ 

ff 

= • 17 

45 

3- 71 

= 17 

45 

10-38 

ss 


1-67 




ABSTEACT8 AND SUMMAEIES OF OBSERVATIONS AND RESULTS. 


( 463 ) 


226. SIronj Base>lme N. E. Exydi— Co-latitude 65° 51 ' 4- 


Latitude 

24° 9' 

Instrument — Zenith Sector No. 1 used as Zenith Telescope 

Longitude 

77 53 

m. 

Mean Height of Barometer 28’46 

Height 

1481 feet 

Mean Temperature 51°' 7 


Observer — Captain G. P. Lenox Conynj^ham^ R.E. 






r 


Positions 





Seconds of 

04 







Mean of 
Zanit-li 
llislaiu'cs 

of 


Half of the 

Co-latitudo 




^ at 

'3 

Oi ® 

m 

Stars Observed 

Date 

Teleseopo 

during 

Observa- 

tion 

Mean 

of N. 1 *. D’g 

Ohsert ed 
Diffcrenee of 
Zenith Distances 

by each 
obser- 
vation 

Mean 

V 

P w t> 



1898-99 


9 


O / /f 



„ 

// 

/9 




1 

256 i 268 Gr. 80 

Dec. 

27 

*5 

4 J 

K. W 

38 *0*56 


12 

44 48 

4*04 






a 

a 

20 



W,E 

19 Oo 



45 '07 

4*67 

4'36 

1 *0 

O' 13 

0*0169 

2 

285 & 288 Gr. 80 

Deo. 

27 

5 

9 

W,K 

00 3 8 • O9 

mm 

12 

4*55 

4*14 






11 1* 11 

a 

29 



1£, W 

8-75 



7 '6? 

1*08 

2*6i 

0*5 

1*88 

1*7672 

3 

. 8.81 iL 33 i Qr. 80 

Dec. 

27 

S 

24 

E. W 

65 34 

+ 

16 

54 43 

5*1 






>1 M >1 


29 



W, E 

10*71 



54 ‘03 

4 75 

4 ' 9.1 

I *0 

0-44 

0* 1936 

4 

350 k 363 Gr. 80 

Dec, 

27 

4 

54 

W, R 

65 40 i» <a 

+ 

10 

50*66 

3*.«;9 






a 11 ti 

99 

20 



B, W 

12*96 



5«'44 

3-40 

3*49 

0*7 

1 *00 

0 * 7000 

5 

868 & 373 Gr, 80 

Dec. 

27 

4 

54 

E. W 

<>S 4 « ' ' 8,1 


10 

1*94 

.r 77 






i» i» >» 

♦ 9 

29 


W,E 

1*86 



2*88 

4'74 

4*26 

0*7 

0*23 

0*0370 

6 

.890 Gr. 80 

Deo. 

27 

0 

4 

W,E 

65 47 »o-94 


3 

4414 

5 *08 

.5-08 

0*7 

0*59 

o '2437 

7 

804 & 30 C Or. 80 

Doo. 

27 

3 

33 

E, W 

65 SS » 4'85 


4 

9 33 

. 5 * 5 ^ 






1* ,j If 


30 


W, E 

14-87 



8*02 

6*25 

5-89 

O'S 

I *40 

0*9800 

8 

403 k 4 t 4 Gr. 80 

Deo. 

27 

4 

J8 

W, B 

65 47 


3 

33-50 

6*01 






)* 91 1 ) 

Jan. 

8 


B, W 

3 »'s 6 



3 ' '64 

4*20 

5 *” 

1 *0 

0*62 

0*3844 

9 

418 k 434 Gr. 80 

Deo. 

27 

7 

»s 

! 

E. W 

65 4 J 


8 

24*76 

4-37 






a t> a 

Jan. 

3 


W, B 

. 19 ' 6 ? 



24-88 

4*55 

4*46 

1 *0 

003 

0*0009 

10 

455 & 408 Gr. 80 

Deo. 

28 

ao 

*4 

E, W 

65 $4 46-75 


3 

38-61 

8*14 






n t> 91 

Jan. 

S 


W,B 

46-; I 



42*21 

4*50 

6*32 

0*5 

*•83 

1-6745 

1 

a 

471 k 475 Or. 80 

Dec. 

28 

4 

4 * 

W, E 

6$ 58 44 ‘S .1 

mm 

7 

42*16 

*-37 

3*84 


0*65 


• 

a 99 »> 

Jan. 

3 


K,W 

44- 53 



39*21 

5 -.^2 

O'S 

0*2113 

12 

483 k 518 Gr. 80 

Dee. 

28 

*5 

33 

E. W 

66 2 0 * 06 

mm 

10 

55 '*8 

4*78 






a ti 91 

Jan. 

1 

W, B 

0*04 



54 -J 7 

5-87 

5*33 

0*5 

0*84 

0-3518 

13 

618 & 500 Or, 80 

Doo. 

28 

as 

H 

W,B 

8s S 3 43 ' 7 S 

mm. 

2 

38-12 

.5-63 

6*23 





99 a »> 

Jan. 

3 

E, W 

43 '74 



36*90 

6*84 

0*5 

1*74 

''S'.l8 

14 

648 Gr. 80 

Doe. 

28 

o 

• 

W,B 

6s sa 18 54 

- 

1 

13*00 

5*54 

5*54 

0*5 

**05 

o' 5 S '3 

15 

553 k 662 Gr. 80 

Doe. 

2a 

t 

3 

! B. W 

66 3 *6*70 

mm- 

12 

31‘72 

4-98 






» tt »» 

Javv, 

2 


W,B 

26*68 



24*17 

*' 5 « 

3*75 

0*5 

0*74 

01738 
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ASTEONOMICAL LATITUDES. 


226. Sironj Base-line N. E. End— Co-latitude 65 ® 51 ' -f 


Serial No. 
of pair 

Stars Observad 

Date 

Moan of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N.K D’« 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Codatitudo 

1! 

% 

0 

Pee 

by each 
obser- 
Ttttion 

Mean 



1898*99 

0 

/ 


O / // 



// 

„ 

// 




16 

677 & 679 Gr. 80 

Bee. 

28 

0 

3 

W,E 

6S S3 46' *7 

- 

2 

43**4 

3*03 

3*03 

0*5 

1*46 

I *0658 

17 

677 & 684 Gr. 80 

Jan. 

3 

0 

] 1 

E, W 

66 1 33*74 

- 

10 

28*71 

4*03 

403 

0*3 

0*46 

0*0635 

18 

690 & 677 Gr. 80 

Doc. 

28 

0 

12 

E, W 

66 3 OM5 


f 1 

56-88 

3*27 






» »» n 

Jan. 

3 



W,E 

0*12 



5.V88 

6*24 

4-75 

0*5 

o* 26 

O’ 0338 

19 

CIS 4 C20 Or. 80 

Dec. 

28 

t r 

39 

E, W 

66 8 4**78 


*7 

37*24 

4'54 






M >1 fl 

11 

80 



\V, K 

41*76 



.18 MO 

3*37 

3’96 

0*5 

0*5.3 

0*1405 

20 

630 & C48 Gr, 80 

Deo. 

28 

2 

la 

W, E 

65 59 10*21 


8 

6*55 

3 * 66 






It II 11 

11 

80 



E, W 

10* 19 



5*3* 

4-88 

4*27 

0*5 

o-aa 

0*0243 

21 

618 & 633 Gr. 80 

Dec. 

28 

a 

*5 

E. W 

66 I 15*56 


10 

11*66 

.3*90 






II 11 11 


80 



W,E 

*5*54 



10-98 

4*56 

4*23 

0*5 

o‘a6 

0*03.38 

22 

C86 & 704 Gr. 80 

Dec. 

26 

I 

n 

E, W 

66 0 37*42 


9 

’ 

.33*42 

4*00 






II 11 II 

II 

28 



v:, E 

.37*40 



3a -89 

4*5* 

4‘2S 

0*5 

0*24 

0*0288 

23 

707 h 686 Gr. 80 

Dec. 

26 

I 

*9 

pr,K 

6s SS 5 '63 


4 

1*23 

4*. 39 






.If It It 

11 

28 



E, \V 

5*60 



0*55 

5*05 

472 

0*5 

0*23 

0*0265 

24 

800 k 846 Gr, 80 

Deo. 

26 

8 

47 

E, W 

65 45 40*48 

+ 

5 

22*11 

2*59 






11 II II 

11 

28 



W, E 

40 ’46 



22*68 

3**4 

a-87 

I *0 

I *63 

2*6244 

25 

869 k 888 Gr. 80 

Dec. 

26 


a 

W, E 

65 44 2* *80 

+ 

6 

<13 ‘54 

6’.34 






11 1# II 

II 

27 



K, W 1 

22*79 



.39 9* 

2*71 

4*52 

i *0 

0*03 

0*0009 

26 

948 k 977 Gr. 80 

Dec. 

26 

6 

aa 

W, B 

O5 ,5^ M’45 


5 

9*07 

5 ’ 39 






II If II 

II 

27 



E, W 

M'45 



11*17 

3*28 

4*34 

0*5 

0*15 

0*0113 

27 

994 k 998 Gr. 80 

Deo. 

26 

3 

40 

E. W 

66 4 36*12 1 


*3 

30*73 

5*39 






II II 11 

If 

27 



W. E 

36 • 1 2 



.12 *9 

3 '9.3 

4*66 

0*5 

0* 17 

0*0145 

28 

1010 k 1021 Gr. 80 

Doc. 

26 

1 

47 

W, E 

^5 49 47*74 

+ 

I 

*7*55 

5*29 






; II II II 

II 

27 



E,W 

47*7,3 



*6 73 

4*46 

4*88 

1*0 

0*39 

o*isai 

29 

1104 k 1127 Gr. 80 

Dec. 

26 

1 3 

55 

E, W 

65 48 41*68 

+ 

2 


4*01 






II If II 

If 

27 



\V, B 

4169 



22*22 

3*9* 

3*96 

1*0 

0*53 

0*2809 

30 

1181 4c 1193 Gr. 80 

Dec. 

2G 

a 

10 

W, E 

65 57 *3*o^> 


6 

7*99 

5*07 






II II II 

11 

27 



E. W 

13*08 



7*6o 

5*48 1 

5**7 

0*5 

0^78 

0*3041 

31 

1206 k 1240 Gr. 80 

Deo. 

26 

3 

4t 

E. W 

65 36 i8*47 

4* 

14 

46*81 

5***5 j 






II II II 1 

II 

27 



W,B 

i8'49 



47*»* 

5*7* 1 

5*50 

1*0 

1*01 

1 *0101 

32 

1261 & 1272 Gr. 80 

Dec. 

27 

la 

33 

E,W 

^5 35 32*05 

+ 

*5 

3.3'86 

5*9* 






•I >1 11 

Jan, 

2 



W,B 

3**4 



31'ai 

4*35 

5**3 

1*0 

0*64 

0*4098 

38 

. 1284 4c 1297 Gr. 80 

Deo. 

27 

7 

58 

W,1IJ 

63 59 ia*o8 


8 

*MS 

,3*73 






♦I *1 ** 

Jan. 

2 



K, W 

11*23 



8-10 

4*03 

t ■ 

3*88 


o*6i 


34 

1842 k 1863 Gr. 80 

Deo. 

28 

i 

3* 

E, W 

65 5* 

1 " as. 

1 

8-47 

4-09 






II 11 ft 

1 

11 

29 



W,K 

11*59 

L. 


<'64 

7'9S 

6 'pa 

0*5 

r53 

IM79S 





ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESUIiTS. 
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226. Sironj Base-line N. E. End — Co-latitude 65° 51 ' 4- 



Mean of 
Zenit h 
Distances 


Positions 

or 

T el eseopo 
diinnj; 
Obsei va- 
Mon 



Half of tlio 

Seconds of 
Co-la t undo 

Mean 

of N.P. D’s 

( v(mI 
DifT»'reiu*f> of 
Zeintli Ditftaiu’es 

hr eacli 
ol>ser- 

Mean 



vat 1011 

1 



0 

/ 


0 / 

ft 


/ 


u 




1 

59 

W, B 

K. W 

66 9 

27*49 

27 * 5 .'> 

— 

18 

M ‘58 

J4'28 

4*11 

3*25 

3 * 1 ^^ 

0*7 

J* 3 « 

6 

I 

E. W 

W, B 

66 2 

4.^99 
46 * 04 

- 

T J 

4 .ro 5 

41*90 

2*94 

4 * U 

3*54 

0*8 

0*95 

3 

15 

E. W 

W, Ifi 

<>S 58 

3^^’47 

38-5* 

-* 

7 

.^ 5*45 

32 •«4 

4 02 

5 ^9 

4 ' 3 (> 

0*5 

014 

3 

27 

W, E 

E, W 

66 II 

M '94 
14 99 

- 

20 

10*04 

9 92 

4 90 
£•07 

4 98 


0*49 

3 

*9 

W, E 

E, W 

66 10 

40*17 
30- n 



*9 

25 60 
24*92 

1 

! 4*57 

5 3 « 

4*94 

0*5 

I 

0*45 

8 

34 

E. W 
W,E 

bS 4.1 

i6-88 

» 6<>4 


7 

46’ 57 

4«'73 

3*45 

5*<>7 

4 * 5 ^ 

0*7 

0*07 

8 

28 

W, E 

K, W 

f'S 49 

27*28 
27 34 

4 - 

I 

570' 

36 37 

4*39 

3 ’ 7 » 

4*00 

0*7 

0*49 

5 

58 

E, W 

W, E 

f'S 54 

21*71 

21*79 

- 

3 

17*11 

16 81 

4*60 

4 98 

4*79 

0*5 

» 0*30 

12 

33 

E, W 

W, E 

65 4 * 

24 64 
24*72 

+ 

8 

39 97 

40 79 

4*6i 

4 * 5 * 

4*06 

0*7 

0-43 

12 

16 

W, E 

E, W 

<>S 59 

45*92 
49 • 00 

- 

8 

40*49 

4 ** 5 » 

5*43 

4*49 

496 

0*5 

0*47 

2 

22 

W, E 

K, W 

65 59 

41*91 
42 *00 

- 

8 

28*89 

27*41 

4 02 

4 59 

4 *80 

0*5 

0 69 

2 

25 

E, W 
W, E 

65 56 

1 4 ' 78 
14 88 

- 

5 

8 86 

9 00 

4*92 

4 88 

4*90 

0*5 

0*41 

11 

24 

W, E 

E, W 

f>s 40 

18*48 

1849 

-1- 

10 

45*29 

4657 

3*67 

5 06 

4*,17 

I *0 

0*12 










2 P - 

1 

• 30*5 

jsPer 


Summary. 

No. of pairs 47 

No. of observations 90 


Mean difference between observations taken E, W and those taken W, E = — 0"*27 


Observed Co-latitude (weighted mean) 

65° 

51' 

4" 

•49 + 0"-080 

Correction for Height above Sea-level 


+ 

0" 

•06 

Final Co-latitude 

0 

to 

CO 

61' 

4' 

•66 

Astronomical Latitude (A) = 

0 

24 

/ 

8 

A 

65- 

r tf 

45 + 0 080 

Gteodeitio Latitude (G) a 

24 

8 

63 

•57 

Dotkotion of plumb-line (A -6) « 


+ 

1 

88 


P V »1 

i 

1*2014 1 

i 

0*7220 

O • 008 : 

0*1 201 

O' 1014 

o * 0044 

0*1681 

0*0450 

0*1294 

0*1105 

0*2481 

0*0841 

0*0144 

19*4489 




Serial No. 
of pair 


( 466 ) 


ASTKONOMICAL LATITUDES. 



227. 

Sirsa-Co-latitude 6 i° 5 ' + 

Latitude 

28° 55' 

Instrument — Zenith Sector No. 1 used as Zenith Telescope 

Longitude 

78 35 

in. 

Meati Height of Barometer 29‘32 

Height 

739 feet 

Mean Temperature 48^ 9 


Observer — Captaia G. P. Lenox Conyngham, Il.E. 



Stars Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 

Diffe renew of 
Zenith Distances 

Seconds of 
Co-latitude 

11 

■5 

V 

Pud 

by each 
obser- 
vation 

Mean 



1899 

o 



0 

/ ft 


/ 


// 

// 




1 

4060 Sc 15 Gr. 80 

Dec, 

11 

i6 

21 

W, K 

60 

49 4*50 

4 

j6 

25 ‘.14 

19-84 






» II 11 

11 

12 



E, VV 


4 \M 



25 ’33 

29-84 

29-84 

K'O 

0*14 

0*0196 

2 

38 & 75 Gr. 80 

Dec. 

11 

9 

12 

E, W 

61 

3 3 ^‘ 5.1 

+ 

1 

5 * * 4.1 

29*96 






•1 11 l» 

It 

12 



W, K 





5 »‘ 3 i 

29-84 






52 k 75 Gr. 80 

11 

11 

8 

5 * 

E, W 

61 

H .'>9 32 

- 

‘9 

29 * 5 2 

29*80 






II II II 

II 

12 



W, E 


59 ‘ 3 » 



30*08 

29**4 

29-71 

1*5 

O'OI 

0*0002 

3 

139 4 160 Gr. 80 

Doc. 

11 

2 

]8 

E. W 

61 

1 42*97 

4 

3 

47-60 

30*57 






II II II 


12 



W, B 


42*96 



46*15 

29’ 1 1 

29-84 

1 *0 

0*14 

0-0196 

4 

170 Sc 170 Gr. 80 

Dec. 

11 


JO 

W, B 

61 

5 «.r 74 

4 

0 

16*26 

30 '00 






II II II 

II 

12 



E, W 


23*73 



16*52 

30*25 

3012 

1*0 

0*43 

0*1764 

5 

284 k 244 Gr. 80 

Dec. 

11 

12 

14 

W, B 

61 

19 29*25 


*3 

59*26 

29*99 






i» 11 II 

,, 

12 



E, W 


20*22 



59 05 

30*17 






244 k 273 Gr. 80 


11 

12 

0 

E. W 

61 

5 

4 

0 

14 69 

29-89 






>1 II 11 

II 

12 



W, B 


» 3’*7 



15*00 

30*17 

30*06 

*‘5 

0*36 

0*1944 

6 

300 & 829 Gr. 80 

Deo. 

18 

5 

42 

E, W 

61 

11 6*47 


5 


29*09 






>1 »l II 

It 

14 



E, W 


^* 4.1 




30 ' 80 






If M II 

II 

15 



W, K 


6*40 



36 ’ 8 1 

29-59 






326 k 329 Gr. 80 

It 

13 

5 

46 

E, W 

61 

14 40*16 


9 

11*06 

29*10 
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227. Sirsa—CO'latitude 61 ° 5' + 
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228. Silapar— 68 ” 35 ' + 


Latitude 

... 2V 25' 

m* 

Maxinmm recorded Height of Bai^meter == 28*975 

Longitude 

... 80 22 

Minimum 

f) 

„ „ = 28-781 

Height 

... 1237 feet 

Maximum 

>> 

Reading of Thermometer = 72°-5 

Instrument-^ 

-Zenith Sector No. 2 

Minimum 

yi 

„ „ = 52 -s' 


Observer — Lieut. S. CJ. Burrard, R.E. 



,, tb«rKt08i«t<ir erary 9daiit«i. Kor the calcnlatioa of refraction « separate raluefartha 
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228. Sitapar— Co-latitude 68 “ 35 ' + 
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4 

13 

5^^*43 

72 

49 

15*68 

• 7*25 


16*90 




S 9 «.' 



15*70 

16 55 


0*86 

2 

29 

8*00 

71 

4 

23*23 

15*23 






6*54 



23 ' 25 

16*71 

... 

>S ‘97 

0*07 

5 

47 

43 *.56 

74 

22 

59*52 

15 *96 


16*64 

o*6o 



42*23 



59*55 

17*32 


5 

7 

59*01 

73 

43 

15 *.56 

15*45 






58 89 



15*41 

16*52 






60 74 



15*43 

14*69 

‘ * 

15*55 

0*49 

9 

7 

54 *.53 

77 

43 

9-98 

15*45 



0*80 



55*00 



10*03 

15*02 


15*24 

I 

»9 

30 ' 4 .'i 

67 

*5 

45*51 

15*96 






30*36 



45*50 

1 5 * 86 

16*29 


o‘o6 



31*54 



45 -.50 

1704 

... 

2 

53 

698 

71 

28 

23*66 

1^*68 





4-64 


32’67 

18*03 


16-85 

0*81 

3 

46 

5»4 

71 

31 

20*55 

15 * 4 * 






4* 16 



20 * 56 

16*40 






4*86 



20*58 

15*72 


'S '84 

o* 20 

1 1 

34 

21*73 

57 

0 

53*^9 

15*42 


’ 




32*73 



53 '<>4 

16*37 

15*90 

... 

0*33 

3 

37 

39 .59 

65 

7 

37*05 

16*64 

16*46 





39*29 



37*00 

16*29 


0*33 

0 

0 

47*54 

68 

34 

28*66 

16*20 

16*08 





47*29 


28*66 

15*95 

... 

0*15 

a 

55 

30*44 

71 

30 

35 *08 

14*64 


iS ‘48 



18-79 



3 . 5 * »i 

16*31 

... 

0*56 

1 

8 


69 

44 

1*86 

15*54 


fS’SS 




4 S 7 I 



1*86 

16*15 

... 

0* 29 

6 

«S 

39 M* 

63 

9 

. 37*04 

16*42 





39 - 16 



.36*97 

i6* 13 

16* 19 





39-09 



36 93 

16*02 

... 

0*04 

4 

B 

13MJ 

7* 43 

29*69 

16-57 


16* 31 




• 3-85 




IS 86 


0*17 


V V 


0*6889 


0*2601 


07396 


0*0049 


o * 3600 


0*2401 


0*6400 


0*0036 


0*6561 


0*0400 


O' 1089 


0*0539 


0*0225 


0*3136 


0*0361 


00016 


0*17 


0*0289 




< 472 ) 


ASTEONOMICAL LATITUDES. 


228. SWeipar— Co-latitude 68® 35' + 


Star Observed 


606 Gr. 72 
>» »» 

»i » 


619 Gr. 72 

623 Gr. 73 

»i » 

>» » 

630 Gr. 72 

641 Gr. 72 

♦I »i 

f 

647 Gr. 73 


661 Gr. 72 

>1 i» 

»» M 


669 Gr. 72 

666 Gr. 72 


669 Or. 72 
># 

679 Gr. 72 

SI ■» 

s» l> 

681 Gr. 72 

«» II 

689 Gr. 72 

11 «i 

II II 

690 Gr. 72 



Positions 

Position 

of 

.of 

Telescope 

Azinmthal 

during 

stud 

Observa- 


Seconds of Co-latitude 


1887 

Jan. 18 


Jan. 22 
23 


Jan. 18 
„ 20 
.. 21 


Jan. 22 


Jan. 18 

I, 20 

21 


Jan. 22 
.. 28 


Jan. 18 

I. 20 

n 21 


Jan. 22 
I, 23 


Jan. 18 

,1 20 

,1 21 


Jan. 22 
M 23 


Jan. 18 
„ 20 
I. 21 


Jan. 22 
I. 23 


Jan. 18 
.. 20 
21 


Jan. 22 
I. 23 









Observed 

Zenitli 


7 5 40*47 
49 


2 54 »o*7S 
18*70 


2 57 32-J2 
2^*94 
***35 


0 20 31* 01 

1 II 15 82 

17*70 
16 * 03 

6 58 .) *s 

9*20 

3 6 50*78 
50*84 
5**53 

6 10 15*17 
18*78 


14 I 49*01 
48*92 

50**7 


4 3* 2^>*7^^ 
29*27 

I 5* *3«5 

i.V8i 

>4*45 

* >3 ^’59 
S9 90 


1 42 58*01 
^*21 
57-36 


3 I 45'54 

46-48 


Of 29 27*12 

27 04 
27*00 


7* *0 35*56 
35*57 


68 55 47*. 
67 23 58*70 



690 Gr. 72 

11 II 

•I fi 


«10 Or. 72 

II «• 

618 Gr. 72 


Jan. 18 

.1 20 

,, 21 


Jan. 22 
,» 23 

Jan. 20 



I 7 a7*3» 


4 ^ *59 

ao *46 


• S3 »4’‘99 


^7 »4 54*9« 
54*^7 

69 2 40*46 



























Berinl No, 
of star 


ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 

228 . S\\a.psLr— Co-latitude 68° 35' -f 


( 473 ) 


Star Observed 

Date 

Position 

of 

Azimuthal 

Positions 

of 

IVlescope 

during 

Observed 

Zenith 

N.P.D. 

Seconds of Co-latitude 

by Moan by 

each 

V 

0 V 



stud 

Observa- 

tion 

Distance 


observa- 

tion 

North 

Star 

South 

Star 




1887 



Off/ 

0 / ft 






633 0r. 73 

>1 *1 

Jan. 22 
„ 23 

S 

t» 

W, E 

B, W 

I 7 57-45 
55 ‘25 

6943 *»*55 
**■54 

14- 10 
1619 

... 

15 20 

0-84 

0-705'' 

645 Gr. 72 

*» M 

ti )) 

Jan. 18 
„ 20 

It 

1 

N 

)* 

»t 

IC,W 

W, E 
E.W 

4 55 

M -57 

***57 

73 30 28*57 
28*60 
28*62 

' 5‘97 

14*23 

16 05 

... 

‘5 42 

0*62 

0-.1**44 

1 

Ci9 Gr. 72 

Jiin. 22 
23 

>1 

R.W 

W, B 

6 56 5 1 • 2 1 
49-72 

61 38 26*09 

26*04 

<7*30 

• 6*53 


0*30 

1 

‘ 0 0900 




1 




i' ’ 21 

1 2 1 

r bv N. 
?r by S 1 

Stars ~ 
^tar? 

8-4840 

I 1 * 0866 


Summary. 

No. of North Stars 32 No. of South Stars 33 


No. o£ observations 

166 




Co-latitude by North Stars 

0 

68 

/ 

35 

// 

16-225 

± 

0-062 

„ „ South „ 

68 

35 

16-039 

± 

0-069 

Mean Co-latitude 

68 

35 

16-132 

± 

0 

0 

C2 

Correction for Height above Sea-level 


•f 

0-04 




Final Oo-latitude 68° 36' 16" -172 

O f ff tf 

= 21 24 43-828 + 0-046 
« 21 24 50-54 


Astronomical Latitude (A) • 

Geodetic Latitude (G) 

Deflection of plumb-line (A—G) 


6-71 




Serial No. 
of j»air 


(474.) 


ASTRONOMICAL LATITUDES, 


229. Sonada—CO‘latitude 66 ° 5 a' + 

Latitude ... 23° 7' /ns/rumeni— Zenith Sector No. 1 used as Zenith Telescope 

in. 

Longitude 72 48 Mean Height of Barometer 29*70 

Height ... 250 feet Mean Temperature 64^*0 

Observe )* — Captain S. G. Burrard, R.E. 


0 

7 

8. 


10* 


11 


n 


13 


Sfari Obserred 


549 & 631 Gr. 80 

»* ji ♦» 


649 4 658 Gr. 80 

>» » i> 


676 Gr. 80 4 360 Gr. 72 

M I* t» rt 

H »> II II 

679 4 680 Gr. 80 

♦» II II 

688 & 630 Or. 80 

II n II 

684 & 633 Gr. 80 
690 & 633 Gr. 80 
64,8 4 646 Gr. 80 

II II II 

»l II w 

406 Or. 72 4c 700 Gr. 80 

II >♦ II II 

H l> II 

694 4c 701 Gr. 80- 

11 II i» 

If II »» 

898 k 891 Or. 80 

11 II i» 

808 Sl 893 Gr. 80 

I* II )i 

>» i» II 

927 4c 9G6 Gr. 80 

H II 11 



Fob. 


Fob. 


Feb. 


Feb* 


Feb. 


Feb* 


Fob. 6 
,1 6 


Feb. 6 

Febv 6 

Feb. 6 
.1 6 

,, 7 


Fob. 6 
I, 7 


Feb. 6 
6 


Moan of 
Zenith 
Distances 


o 38 

o 38 

o 57 

o 57 

o SI 

o 57 
o 57 
3 a6 

* 3 

t 3 

5 37 

5 37 

o 4> 


Positions 

of 

Telescope 

diiriri" 

Observa- 

tion 


W. K 
E. W 
W, E 


W, E 
E, W 
W, E 


E, W 
W, E 
E, W 


E, W 
W, E 


E, W 
\T,E 


W, E 
W, B 


E, W 
W, E 
E, W 


W, E 
E, W 
W, E 


W, E. 
E, W 
W, B 


E. W 
W, E 


W, E 
E» VF 
W,E 


W,E 
E, W 
W» B 


Mean 

of N. P. D’s 


Half of the 
Obscrrcd ^ 
DilTtnvnce of 
Zenith Distances 


Seconds of 
Co-latitude 


by each 
obser- 
vation 


Mean 


II 

Wb 

cu 

is 


P W V 


• I // 

66 43 40 -68 
40*72 

40-75 


66 3,1 1*05 

I *08 


67 1 30*11 

30 - IS 

67 5 12*36 

12*39 

67 12 39 *61 
,19 ’^3 

67 15 3*91 

67 16 30*62 

67 14 3*41 

.V43 

3*45 

66 56 47*29 
47 ’30 
47*3* 

66^ 59 41*67 



4 I ‘68 


41*69 

67 

5 Si '02 


51 *01 

67 

5 5**79 


51*78 


5 ** 7 » 

66 

4 » .19**6 


. 19**4 


39 * 


•f w 


h 

» 

H 




4*5* 

45**9 





467 

45 *.19 





4*5* 

45-26 

45 *8 

0*8 

0*90 

0 • 6480 

45*23 

46*28 





45-06 

46 14 





44*4* 

45*52 

45 ’98 

0*8 

i*6o 

2*0480 

4.V48 

44' 6.1 





45 ‘ » 5 

44*98 





45 36 

44*79 

44 *80 

1-2 

0*42 

0*2117 

28*40 

43*96 





tybj 

44 72 

44*34 

0*7 

0’Q4 

0*001 1 

54*9* 

44*70 





54’9* 

44*72 

447' 

0-7 

0*33 

*-« 

0 

b 

20*09 

4.1 Sj 

43’8* 

0*5 

0-56 

0*1568 

46*45 

44**7 

44*7 

o‘5 

o- 21 

0*0»2I 

20 * 36 

43*05 





*9.54 

43*89 





20*03 

43*42: 

43*45 

I * 2 

0*93 

*'0379 

4*39 

43-90 





3**5 

44* 'S 






4,r(M 

43*65 

I - 2 

0*73 


57*7.1 

4.1*94 





5789 

4.1*79 





S§-98 

44*7* 

44* *5 

l*» 

O’ 23 

e-o63J 

7' 0.1 

43*99 





7-4* 

4.1*59 

43*79 

0'7 

0*59 

'>•^437 

0*02 

43*77 





8*r6 

4.1 *82 





8*28 

4.1*49 

43*a9 

0*8 

i>’09 

0*9505 

S-05 

44'** 












■ 


B 





ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS, 


( 476 ) 


229. Sonada— Co-latitude 66 ® 52 ' + 










serial No, 
of pair 


(476) 


ASTSONOMICAL LATITUDES. 

229. Sonada— Co-latitude 66° 52 ' + 


Stars Observed 


1898 

1227 Sc 1266 Gr. 80 Fob. 6 


Mean of 
Zenith 
Distoncei 


Fositioni 

of 

Telescope 

during 

Observa- 

tion 



Moan 

of N. F. D’s 

Half of tlie 
Observed 
Difference of 
Zenith Distances 

Seconds of CU 

Co- latitude H 

by each .2® 

obser- Mean > 

vation 

t) P tJ « 

• / // 

/ n 

1 

// // 


66 45 * 9‘59 

+ 7 25*53 

44*92 


19*56 

24*77 

44*33 


19*52 

25*32 

4484 44*70 *‘2 1 

0*32 0*1229 



2F R 27 s 

14*4078 


Summary. 

No. of pairs 30 

No. of observations 77 

Mean difference between observations taken E, W and those taken W, E = — 0"‘26 
Observed Co'latitude (weighted mean) 66® 62' 44" '38 + 0"’091 
Correction for Height above Sea-level + 0"'01 

Final Co-latitude 66"62'44"*39 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— 6) 


7 15-61 ± 0-091 

7 19-89 
4-28 










Serial No. 
of pair 


ABSTEACT8 AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(477-) 


230. St. Thomas’s Mokxx\\— C o-latitude 76 ^ 59 ' + 


Latitude 

Longitude 

Height 


13^ 0' 
80 14 
250 feet 


Instrument — Zenith Telescope 

in. 

Mean Height of Barometer 29*86 


... 250 feet Mean Temperature 

Observer — Lieut. G. P. Lenox Conynghatn, R.E. 


Stars Observed 


Positions 

Tifrtflii Half of the Co-inti!udo 

TlafA Tele«^•ope Mean Observed 

Ob.ei-va- Zeuilh Ui.tanfes 

r„..r,n 


Rororuls of 
Co-inti! udo 


1 242 & 248 Gr. 80 


Dec. 21 I 15 
« 22 


77 9 2.V7.? 
23 '79 


9 4.r45 
41 ’82 


40*3 

420 41* 


I’o 1*7 2*89 


2 800 Cape 80 <fc 326 Gr. 80 

It i> It 

M O t| I) 


Dec. 21 10 22 

» 22 
t. 24 


77 H .30' M 
3o*.«;4 
30-62 


- 24 52*i;2 
.so '8.^ 
50-52 


38 o 
39*7 

40*1 39*3 


1*2 0-| 0*01 


347 Sc 349 Gr. 80 


t» » II 


Doc. 21 19 53 

I, 22 

M 24 


77 2 12*20 
12*23 
12*28 


- 2 32*68 

33 '.36 
34 06 


38*2 38*9 o’s 0*30 


4 956 Cape 80 Sc 368 Or. 80 , 

♦♦ }» II It 


Deo. 21 16 14 

„ 22 


77 2 44*66 

44-64 


- 3 6*73 

5*36 


39*3 38-6 1*0 0*8 0*64 


6 1008 Cape 80 & 389 Or. 80 


»» II i» i» 


21 I 17 

22 


76 44 13*60 
13-63 
13*66 
13*69 


+ 15 25*69 

25*29 

25-22 

25-68 


1*3 0*3 0-13 


6 405 4c 409 Gr. 80 

ft ti If 

n II II 

II* II If 


21 2 17 

22 


77 26 12*72 
12*71; 
12*78 
12*82 


- 26 .14- 7 .? 

32 02 
X^-77 
3 .r 47 


i’3 o'l o'oi 


417 & 433 ar. 80 


n II If 


22 4 57 

23 


77 <> S' M» 
S«’36 


— 7 12 * I I 

12*20 


1*0 0*2 0*04 


8 449 & 471 Gr. 80 


ti II II 


21 15 46 

22 
24 


77 7 10 * 4.5 

10*47 

10*53 


-* 7 33*»7 
29 97 
3208 


1*2 0*3 0*11 


9 611 Sc 631 Gr. 80 

II II 11 

II II II 

i» II II 


21 9 34 

22 

23 

24 


77 8 41*40 

4 «* 4.3 

41*46 

4**49 


- 9 *41 

1*51 
1*88 
a*i4 


1*3 0*3 0*12 


10 648 Gr. 80 & 74 Dy. 76 


II II II i» 

II II II fi 


22 18 23 

28 
24 


77 4 *-39 

i*4a 

*•44 


- 4 20*56 

23 * 12 
20*96 


I’l 0*4 0*19 


tl 661 Sc 676 Gr* 80 

»» n II 

II II If 

II fi tl 


21 10 32 

22 


76 4 S 50*37 
50*41 

50*44 

50*47 


13 49*69 

49*21 

50-06 

49*65 


40*3 40*1 1*3 0*7 064 




(478) 


ASTKONOMICAL LATITUDES. 


230. St. Thomas’s Mount — Co-latitude 76 ° 59 ' + 


Stars Observed 


rosiiions 

Mean of 
ZeniM. 

I)i,t»uces 

Ohserva- 


Telesirope Mean 
durinj? of N. P. D *8 
Observa- 
tion 


SHcnnds of 
Half of fl»e Co-latitude 

Observed 

Difference of 1 « 

ZeniU. Distance. • 

vatiou 



<520 tV C87 Or. 80 Dec. 21 14 35 

22 


77 i 6 29'95 — 16 5000 40'0 

20 -98 50*28 59*7 

30*04 50*81 39*2 39 * 


2 0*2 0*05 


OiO k 661 Or. 80 Dec. 22 5 56 

n M „ 24 


7637 16*15 + 22 23*82 40*0 

16*21 24*58 40*8 40* 


1*0 1*00 . 


5*28 Or. 64 k 692 Or. 80 Deo. 21 4 20 

>. M M M 22 

*1 M »» >i 24 


77 2 50*02 

.^ 0*05 

50**2 


— 3 10*84 

11*42 
11*49 


2 0*6 0*43 


717 Gr. 80 k 574 Gr. 64 Dec. 21 2 44 

M >» >» »i »» 22 

»» i» 11 >» 23 


77 *9 5.V47 
55*54 


— 20 14*92 

Cr‘7 

15*82 


40*6 

40*3 

39*7 40* 


0*8 0*77 


727 & 749 Or. 80 Dec. 27 

„ » .. 80 


76 42 3*9* 
4*00 


+ 17 36*20 

36 * 00 


40 * I 

40 *0 40 * 


0*6 0*36 


740 k 792 Gr. 80 Dec. 21 o 53 

»» ft fi I) 22 

ff tt it »» 2.1 

. „ ,, 24 


76 49 11*33 
i**.^7 
1 1 ‘40 
1 1 *46 


+ 10 26*96 

28*48 
28*11 
28*11 


O'l 0*01 


590 Or. 64 5 c 796 Qr. 80 Dec. 27 to 47 

•» »» tt tt tf 20 

»» t» It it ♦* ^0 


76 S3 43 ‘.U 
42*41 
42*45 


5 55*90 
57*5.^ 
56' 25 


<>•5 o'.?o 


811 & 836 Qr. 80 Dec. 27 ii 17 

i» >» )) 11 28 

„ M „ 20 

♦* if fi if 30 


77 9 so- 28 

S9'.l» 
S9-3S 
59 -.18 


- 10 19*78 

20*33 
21*02 
*9'55 


.10*5 
30 ■ o 
.^8 3 

39*8 39*2 


0*2 0*05 


95 Dy. 75 & 869 Gr. 80 Dec. 21 3 i 

»» >1 »> tf t) 23 

>1 *• tt tt tt 2‘lr 


tt tt If 


76 45 53*22 
53 .30 
53*34 


+ *3 47*47 
46 75 
49**7 


40*7 
40 ' I 

42-5 4'-l 


1-7 3-47 


874 it 895 Gr. 80 Dec. 21 20 47 

If It If »i 23 


2358 Crt{>c 80 & 902 Gr. 80 Dec. 27 9 13 

If f. „ „ 28 

»• I* 11 It II 20 

** 11 II II If 30 


513 Gr. 72 & 930 Gr. 80 Dec. 22 2 57 

}} fi II If .. 23 


015 y35 Gr. 80 Dec. 27 19 6 

- 7 . ,» .1 29 

If „ 80 


• 04<j k 055 Gr. 80 Dec. 27 8 


77 8 i 6 ’ 8 o 
16*89 


77 2* 3* 13 
.">*’*7 
31*21 

31*25 


- 8 .S7-IS 
. 18-04 


— 31 52*61 

52 » 7 
5*’70 
52*28 


77 10 41 04 - II 3-64 

41*08 3*48 

76 S8 .S 4 - 0 .? 4 o 44-65 

S4-" 45-*' 

54-1$ 44 - 4.5 


77 *S 57 -O' “ *6 '7-88 










AB8TKACTS AND SUMMARIES OF QBSEEVATIONS AND KBSULTS, 


( 479 ) 


280. St. Thomas’s Mount — Co-latitude 76° 59' + 


-z 3- 

V * 

Sfcars Obssrvad 

Date 

Mean of 
Zenith 
Dibiauoee 

Positiona 

of 

IVieseop© 

Hurinpf 

Observa- 

tion 

Mean 

of N. P. D^e 

Half of tlie 
Observed 
Difference of 
Zenith Dietanccs 

Seconds of 
CoJafitudo 

a 

r 

P » V 

by each 
obser- 
vation 

Mean 

Weigli 



1890 

o 

f 


0 / // 


f 

if 

u 





2G 

904 & 994 Gr. 80 

Dec. 

27 

H 

47 

W, E 

77 12 2'5*58 


12 

46-04 

39*5 






»» 9» 

„ 

28 



E, W 

25-63 



45-60 

40*0 






>• ♦* 

II 

29 



W, E 

a? -67 



46*85 

38*8 








30 



E, W 

*5‘7' 



45*97 

.19-7 

.19*5 

*‘•3 

0* I 

O'Ol 

27 

1014 & 1040 Gr. 80 

Dec. 

27 

24 

1 1 

E, W 

76 58 42^*67 

+ 

0 

56-44 

.19* * 






»» >1 1« 

„ 

28 



W, E 

42-73 



5.5*15 

.17*9 






»• 11 

It 

29 



E, W 

42-76 



55 ■7« 

.38-5 






>» H l> 

II 

30 



W. E 

42*81 



5b*52 

.19*3 

.38-7 

*3 

0*7 

0-64 

28 

1049 Gr 80 k 2808 Cape ^0 

Dec. 

27 


29 

W, E 

76 45 43' ^*3 

4- 


55*56 

30*2 






’* >’ )» II 

„ 

28 



E» W 

4.r68 



55*55 

39*2 






>» II 11 

11 

29 



W, E 

4.1 73 



54-08 

.18-7 






II II II II 

” 

30 



E, W 

43'78 



54-60 

.38-4 

.38-9 

>3 

0*5 

0*33 

29 

1099 & 1306 Gr. 80 

Dec 

27 

*7 

.18 

E, W 

77 4 *19 


4 

24*09 

38 ’ 2 






1. 1. 


28 



W, B 

2*.H 



*3*55 

38-8 

.38 -s 

1 '0 

0*9 

0*81 

80 

C37 Gr. 72 A 1155 Gr 80 

Dec. 

27 

5 

2 

W, E 

77 17 43-87 

- 

18 

4*20 

.39-7 






II II II II 

II 

28 



1C, W" 

4.r9.i 



3 59 

40*3 






II 11 II • II 

♦ t 

29 



W, E 

4.r99 



4-33 

.19*5 






»» II >1 II 

II 

80 



B, W 

44 06 



5 82 

38*2 

39*4 

0-9 

0*0 

0-00 

31 

1165 & 1173 Gr. 80 

Dec. 

30 

4 

48 

W, E 

77 a 48-6r 

- 

3 

9*75 

38-9 

38*9 

0*5 

0*5 

o*M 

32 

1198 Or. 80 & 901 Gr. 64 

Dec. 

28 


II 

W, E 

76 56 56 -66 

■f 

3 

4.V05 

.19*7 






II II 11 •! 

II 

30 



W, K 

56-80 



43 ‘ 20 

40*0 






1193 & 1232 Gr. 

11 

29 


16 

B, W 

77 * 38 -.17 

— 

2 

58*21 

40*2 

40*0 

1-0 

0*6 

0*36 

83 

1233 k 1286 Or. 80 

Dec. 

27 

3 

36 

W, K 

77 »5 '7-77 

_ 

J5 

39 ’ M 

38*6 






II •» 1) 

II 

29 



AV, E 

17-98 



38*40 

39*5 






II I* >1 

»i 

30 



K, W 

18 00 



39 o» 

.19*0 

.19*0 

I '2 

0-4 

0M9 

84 

1290 Gr 80 k 764 Gr. 73 

Dec. 

27 

2 

25 

E. W 

;6 3a 46 48 

4- 

26 

52*i4 

38 6 






»l II II II 

If 

28 



W, E 

46 56 



51*81 

384 






»* •> 11 It 

ti 

29 



K, W 

46-64 



5^' 33 

39*0 






»» »» »1 ft 

ti 

30 



W, B 

46- 7a 



5**47 

38*2 

38-5 

*3 

1 

0-9 

1 -05 

n 

3370 k 1378 Gr. 80 

Dec. 

27 

10 

10 

W, B 

77 1* .34-33 


13 

53*50 

40-8 


1 




»» ti >1 

ti 

28 



E, W 

34-4* 



55 09 

39 ’.1 






•1 II ,> 

II 

29 



W, E 

.34-5* 


’ 

54*73 

39 8 






i» It II 

11 

30 



E, W 

34 61 



54*45 

40 ’ 3 

40-0 

J*3 

0-6 

0*47 

86 

1397 k 1420 Gr. 80- 

Dec. 

27 

i6 

46 

E,W 

7« 47 O'M 

•f 

13 

38 86 

39* » 






♦ » II M 

ji 

28 



W,H 

0-34 



.18*5.1 

.18*9 






»» 1* II 

11 

29 



K, W 

«-41 



38-13 

38*6 






♦» l» II 

II 

30 



W, B 

. «-5.1 



.1»*34 

38*9 

.38-9 

>3 

05 

0*33 

sr 

1442 k 1451 Or. 80 

Dec. 

27 

6 

S7 

W, B 

76 58 .'I'-.SS 

4- 

1 

7*12 

,18*7 






♦» II II 

II 

28 



B.W 

3)1-67 



8-63 

403 






t> II II 

II 

29 



W, B 

.?f78 



7*05 

38-8 






*» »* 11 

11 

SO 



K, W 

31-88 



6*03 

37*9 

38- 9 

**.l 

0*5 

0*33 

aa 

1470 k 1477 Gr, 80 

Dec, 

27 

5 

53 

E, W 

77 '8 46-77 

_ 

*9 

7-26 

39*5 






M II If 

M 

28 



W»K 

46-88 



6-56 

40*3 






»» ft II 

II 

29 



B. W 

47-00 

1 



5 * 7.1 

41*3 

40-4 

1-2 

1 *0 

I * 20 



(480) 


ASTRONOMIOAL LATITUDES, 


230. St. Thomas’s Mount — Co-latitude 76 ° 59 ' + 


Serial No. 
of pair 

Stars Obserred 

Date 

Moan of 
Zouith 
Distanoes 

FosiiioDB 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of H. P. D’» 

Half of the 
Observed 
Differeia'e of 
Zenith Distances 

Secor 

Co-U 

by each 
obser- 
vation 

ds of 
bitude 

Mean 

11 

'Z 


Pro 



1890 

0 / 


0 / HI 

f V 

M 





89 

1487 & 1495 Gr. 80 

Deo. 27 

so 3 

W. E 

76 43 9*01 

+ 16 31*80 

40*8 






>» » »> 

„ 28 


E, W 

9*12 

.so ‘33 

.?9*5 






n it 

„ 29 


W, B 

0*23 

30*71 

39’9 






It tt II 

„ 30 


E.W 

9 35 

30*30 

39‘7 

39‘9 

**3 

0*5 

0*33 









2 P « 

45 5 . 

2 Pur 5 * 

' 23*54 


Summary. 

No. of pairs 39 

No. of observations 123 

Mean difference between observations taken E, W and those taken E » —‘0^*31 


Observed Co-latitude (weighted mean) 

7G° 

59' 

39" -35 + 0"‘077 

Correction for Height above Sea-level 


+ 

0"01 

Final Co-latitude 

76° 

69' 39"- 36 

Astronomical Latitude (A) 

0 

= 13 

/ 

0 

tf ff 

20-64 ± 0 077 

Geodetic Latitude (G) 

= 13 

0 

14-79 

Deflection of plumb-line (A— G) 

SS 

+• 

5 -as 











ABSTEAOTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(481) 


231 . Surantal— 65° 45 ' 4- 


Latitudt 

Longitude 

Height 


... 24° 14.' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in. 

... 77 43 Mean Height of Barometer 28* 11 

... 1802 feet Mean Temperature 59®’9 

Observer — Captain Ct. P. Lenox Conyngliam, R.E. 


'S 

£ “ 

tJtars Observed 

1 

403 & 414 Or. 60 

11 tl It 

2 

418 k 434 Or. 80 

t) » It 

3 

4S6 & 468 Or. 80 

It It tl 

4 

471 k 475 Gr. 80 

•t n >» 

5 

483 k 513 Gr. 80 

it t» 11 

6 

613 &. 600 Or. 80 

7 

617 k 649 Gr. 80 

It ft If 

8 

662 k 676 Gr. 80 

It 11 14 

1 9 

684 Sc 663 Or. 80 

11 tt It 

10 

eOS k 603 Or. 80 

11 tl 11 

11 

1 

680 A 648 Or. 80 

It tt It 

12 

648 k 633 Gr. SO 

It tt 11 . 

13 

1 

677 k 681 Gr. 8Q 

It . It tl 

14 

1 

686 A 704 Or. 80 

• II .1 II 

16 i 

J 

j 

{ 

707 A 686 Or. 80 

H tl II 




















( 482 ) 


A8TK0N0MICAL LATITUDES. 

231 . SyirB.n\a\— Co-latitude 65 ° 45 ' 4 - 


Stars Obsorvod 


721 Sc 789 Gr. 80 


Mean of 
Date Zeoilli 
Distuiu'.es 


Jan. 24 18 43 

25 


Positions 

of 

'!'el»*aoopo 

d»rin(;( 

Observa- 

tion 


Moan 

of N. P. D’s 


17 i 

808 & 836 Gr. 80 

M •} >1 

Jan. 24 
,t 25 

0 33 

IH 1 

i 

84G & 8C1 Gr. 80 

11 1> 

Jan. 24 

4t 25 

8 3.> 

Vd 

869 & 888 Gr. 80 

11 n >• 

Jan. 24 
„ 25 

13 2 

20 i 

1 

044 Gr. 80 & 0 Anrigfib 

it »i »» 

i 

Jan. 24 
.. 25 

25 3* 

21 

094 & 098 Or. 80 

>• if i> 

Jan. 24 

it 25 

3 40 

22 ' 

i 

1010 k 1021 Gr. 80 

Jan. 25 

I 46 

i 

2^ I 

1008 & 1127 Gr. 80 

>» >T )» X 

Jan, 22 
,t 23 

3 38 

24 i 

1127 & 1104 Or. 80 

>» »i »» 

Jan. 22 
„ 23 

3 55 

26 

1181 & 1193 Gr, 80 

>> 1 # 

i 

Jan. 22 
„ 28 

2 io 

26 

1200 Sc 1240 Gr. 80 

Jan. 22 

1 i. 23 

3 4* 

27 i 

1261 .'c 1272 Gr. 80 

Jan, 22 

33 

23 

1284 & 1297 Gr. 80 

1 it ft j» 

Jan. 22 
it 23 

7 59 

29 

% ' 

1300 k 1311 Gr. 80 

j )i ♦» <1 

Jan. 22 
t, 23 

6 38 

30 

iai 2 & 1803 Or. 80 

Jan. 22 
„ 23 

* 33 

31 

1 

1 1303 & 1378 Gr. 80 

Jan. 22 
„ 23 

* 33 

32 

1378 Sl 1390 Gr. 80 

Jau. 23 

* 27 

33 

j 1390 & 134-3 Gr. 80 

• 

Jan. 23 

* 37 

34 

I 

j 1397 4' 1411 Gr. 80 

1 >» >» »» 

i 

Jan. 22 

1 „ 2 » 

5 39 



65 51 18 69 
28 • (>9 


65 29 7 90 

7 89 


65 58 4 .V 28 

45-27 


HalfofUie 
ObatTved 
Differenoc of 
Zenith DisUnices 


- 5 

49 49 


+ 1 0 30-21 

31-28 


- *3 717 

8-20 


65 44 22-50 
22-49 


65 44 29 49 
29 - 4 « 


66 4 35-92 
35 92 


+ J * 5-99 

17-06 


+ r 984 
9*93 


<-18 57 68 

5684 


Seconds of 
Co-latitude 

V>y tnudi 

obscT- Mean 
vution 


.19 20 . 18-42 


38*11 

39-17 38*64 


38-11 

37*07 37*59 


38 *49 

39*55 39 02 


39*33 

39 41 39'37 


38*24 

39 ' 08 38*66 



i-o 0-15 


1-0 0-07 


654947*50 ~ 4 7*23 40*27 40-27 


, 65 31 26-24 

2622 


65 48 41-59 

4* - 58 


65 57 '.m 

13-09 


6$ .16 i 8 -.sf' 

'8-54 


+ 14 1204 

12-22 


3 2*92 

3-61 


— 11 35-82 

34-56 


4 9 18-32 

a* '37 


38-28 

38*44 38-36 


38-67 I 

37*97 I 38-32 


37 29 

38 53 37 - 9 * 


36-88 

39-91 38-40 


1*0 0-98 0-9604 

I "o 0*45 0*2035 

I - O O • 80 o - 6400 

1-0 0*09 o * 008 1 

0*7 1-70 30230 

0*7 0*21 O ' 0309 

0*7 0-25 0-0438 


65 35 32' *8 4 «o 4*29 -| 30*47 I 36-47 


65 59 *2*34 
* 2 * 33 


65 27 32-28 
33-27 

65 52 * 2*96 

*2*95 


65 43 30*01 
20-01 


65 38 O ' 06 

65 47 S.V 00 


6 S 41 .W74 
.49 74 


- '.4 .4416 

.43 "68 


+ 18 .V9g 

. 5-88 


- 6 .4+’4S 
.44 'a® 


4- 3 18-14 

30*26 


+ 7 39-73 
- * •4'8,4 


+ 3 S'8’74 

4 0’9« 


.48-18 

38-65 .18-41 


.48- *7 

.48-15 .48'ai 


38 - 5 * 

38-65 38-58 


.48-15 

46-17 .19-ai 


.49' 79 39 79 

.18-17 .18-17 


.48-48 

4P'6s 39-57 


1*0 0*17 

0*7 2*10 

1*0 o*i6 

1*0 036 

0*7 0*01 

0*7 0*64 

0*5 , 1*22 
0*5 0*40 

1*0 1*00 


o* 3867 
0*7443 
0*0800 



ABSTRACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(483) 


231. SurdiniaA— Co-latitude 65° 45' + 








Positions 





Seconds of 

(U 



!i 



Mean of 

of 

Telescope 

Mean 

Half of the 
Observed 

Oo'iatitude 




.£ ^ 

« *o 

uo 




Distances 

during 

Observa- 

tion 

of N. P. D’s 

Difference of 
Zenith Distances | 

bv eacli 
obser- 

Mean 

‘5 

V 

Pee 










1 

1 

vation 

1 





1899 

o 

/ 


o / // 


/ 

1 

// 





35 

1414 k 1436 Qr. 80 

«ran. 

24 

3 

43 

E, W 

65 29 40 '03 


15 

48 - 4 * 

3 ^' 3 ^ 






»» If n 

i> 

26 



W, E 

49 'W 



46*55 

36*48 

37'4' 

I -0 

1 * 16 

1*3456 

3C 

1431 k 1474 Gr. 80 

Jan. 

24 

4 

37 

W. E 

65 29 *3*57 


16 

25-09 

38-66 




i 


»f If » 

It 

25 



E, W 

13*56 



24 52 

38 • 08 

.18*. 17 

1 *0 

0* 20 

0*0400 

37 

1482 5c 1483 Gr. 80 

Jan. 

24 

8 

.^4 

E, W 

6s 4» .so-.v) 

+ 

2 

48-91 

30 -.10 


1 




» }» If 

♦> 

25 



W, E 

SO‘.S« 

1 



47*66 

1 

38 * 04 

38-67 

0*7 

1 

O' 10 

0*0070 j 

38 

1483 & 1600 Gr. 80 

Jan. 

24 

8 

27 

W, E 

j 65 35 31-31 

+ 

10 

5*92 

. 17*23 


1 



1 

)) >1 If 

>f 

26 1 



E, W 1 

i 3 <* 3 ' 

1 



7*U 

.1K'45 

i 

37 84 

0*7 

0-73 

0-.1730 

39 

1500 & 1507 Qr. 80 

Jan. 

24 

1 

i 8 

20 

E. W 

1 

65 41 41-78 

•f 

3 

56*. 19 

.is-i? 



1 



>f )f ft 

fi 

25 



W,E 

, 41-78 



55*99 

1 

. 37*77 

3797 

0*7 

0*60 

0*2520 

40 

1507 & 1-182 Or. 80 

Jan. 

24 

8 

38 

W, E 

65 49 0*86 


3 

20*62 

40-24 






’> 11 >1 

ff 

25 



E, W 

0-86 



23*50 

37*36 

38 - 80 

0-7 j 

0*23 

0*0370 

41 

1524 St 1565 Gr 80 

Jan. 

24 

2 

5 

W, E 

65 a 8 4-14 

*f 

«7 


.^^•50 






)♦ 11 1* 


25 



E, W 

414 



3»‘48 

36*62 j 

37'5<> 

1 0 

I *01 

1*0201 

42 

1672 Sc 1577 Gr. 80 

Jan. 

24 

12 

33 

E.W 

65 42 25*07 

4- 

3 

M*9.? 

39*00 






fl If If 

If 

26 



W, E 

25*09 



14*70 

39*79 

.; 9*40 

0-7 

0*83 

0*4822 

43 

1580 St 1572 Gr. 80 

Jan. 

24 

f 2 

]6 

W, E 

<>5 59 47*44 


*4 

6*.S9 

40*85 






1) 11 11 

1) 

25 



E, W 

47*46 : 



7-67 

39*79 

40*32 

0*7 

*•75 

2*1438 













:iP - 

35*B 


20*8186 


Summary. 

No. of pairs 43 

No. of observations 8*1 

Mean difference bet^reen observations taken. E, W and those taken W, E = (>"*00 
Observed Co-latitude (weighted mean) 65® 45' 38'' *57 ±0^*080 

Correction for Height above Sea-kvd -f 0^*07 

Fiaal Co-latitude 65“ 46' 38"- 64 

Off/' t/ 

Aitronomicftl Latitude (A) =s 24 14 21*36 + 0*080 

Geodetic Latitude (G) = 24 14 20*42 

Deflection of plurab-liae (A— G) = 4 0*94 



Serial Ko. 
of pair 


( 484 ) 


ASTRONOMICAL LATITUDRS, 


Latitude 

Longitude 

Height 


232 . Telu — 61 '’ 3 ' + 

28” 56' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

in. 

72 17 Mean Height of Barometer 29*48 

470 feet Mean Temperature 68^*1 

Observer — Captain S. G. Burrard, R.E. 


Stars Observed 



1893-94 

353 & 868 Gr. 80 

Dec. 

28 

361 & 369 Gr. 80 

Dec. 

29 

376 A 394 Gr. 80 

Deo. 

29 

382 ii; 388 Or. 80 

Dec. 

28 

II ti )> 

Jan. 

3 

382 & 890 Gr. 80 

Deo. 

28 

II II II 

Jan.' 

3 

888 k 888 Gr. 80 

Dec. 

28 

}» 11 1* 

Jan. 

8 

383 & 890 Gr. 80 

Deo. 

28 

11 ti 11 

Jan. 

3 

40X k 417 Gr. 80 

Deo. 

28 

II If II 

Jail. 

8 

408 k 428 Gr. 80 

Deo. 

29 

II 11 II 

i 

II 

31 

II II II 

Jan. 

1 

419 k 484 Gr. 80 

Dec. 

28 

19 II II 

Jan. 

3 

432 4c 493 Gr. 80 

Deo. 

81 

450 k 475 Gr. 80 

Deo. 

28 

11 II II 

Jan. 

8 

460 k 475 Gr. 80 

Deo. 

28 

»> II II 

Jan. 

8 

467 k 492 Gr. 80 

Deo. 

81 

II II 11 

Jan. 

1 

467 4c 493 Gr. 80 

Dee. 

81 

W 11 11 

Jan. 1 



o 

/ 

0 

3 * 

20 

55 

7 

6 

5 

1 

5 

1 

5 

a 

5 

2 

10 

58 

1 ^ 

11 

1 

! 

2 

21 

11 

«5 

9 

34 

9 

33 


Mean 

lcle,cop6 ofN.P.DV 
during 
Observa- 


beconds of 
Half of the Co-latitude 

Observed 

Difference of , ^ 

Zenith Dietnnoe. 



o f tf ft! // n 

6i 19 20*65 - >5 35*96 47 69 47*69 0*7 

61 6 19*59 - 2 31*81 47*78 47*78 0*7 

61 24 25*68 - 20 37 87 47*81 47*8i I 0*7 


60 47 28*72 + i6 

28*61 


60 47 29 90 + 16 

89-78 


60 46 21 '79 + 17 

22-68 


60 46 2,7-96 + 17 

>3 8S 


61 11 11-04 ~ 6 

11-91 

6' >5 - 12 

.tJ’OQ 

5*07 


60 49 i;,i -77 -*- U 

53 61 


19-45 48-17 

18.76 46-97 47-57 0*7 


19-0.7 48-9.7 

«r.74 47 '* 48-02 0-7 


15-96 48-75 

23-78 46-46 4760 0'7 


>5 5.7 49 '49 

22'75 46-60 4804 0-7 


»6'.73 4S’7< 

»3'57 48-35 47’03 i-o 


4'.75 47-78 

.7-69 48-40 

5-66 46-41 47*53 i-i 


53- 48 47-25 

54- 41 48-02 47-6.7 i-o 


6t 9 0-44 - 5 12-42 48-02 48*02 0*5 


61 6 18-71 — 2 

> 8-54 

6* 7 9 -!i 9 - 3 

9 4 « 


61 It ss'63 - 9 

SS-6o 


61 It 53-69 I - 9 
33 


.70-87 47-84. 

.70-82 47*72 47-78 0-7 


* 3*47 46-12 

11-12 48-29 47-10 0-7 0-3 


7*14 48 ' 4 «r 

8*37 47-»3 47-86 0-7 


6-01 I 47*68 

t 










ABSTEACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(485) 


232. Te\Ki— Co-latitude 6 i° 3 ' + 








Positions 






Seconds of 







Mean of 
Zeiiitli 
Distances 

of 



ITuIf of the 

Co-lahtude 

11 

k 


55 '5 
!? ^ 
So 

OQ 

Stars Observed 

Date 

Telescope 
ri urinp; 
Oiiservu- 
tion 4 

Moan 

of N. P. D’s 

Obserred 
DifTeivnee of 
Zenitli J^istanees 

by each 
obser- 

! 

1 Mean 

V 













\uiion 



i 



1893-94 

0 

, 


o / 

// 



ft 

ff 

tt 



10 

499 ic 617 Or. 80 

I>PC. 

28 

4 

45 

W, K 

6 o 54 

* 9 * 9 .^ 

4 

9 

27*5.1 

47-48 





>1 M «> 

Jun. 

3 



E, 


19*72 



2 7 85 

47*57 

47 5 ^ 

1 *0 

0*05 

17 

613 it 523 Or. 80 

Dec. 

29 

20 

*5 

E, W 

55 

.^ 8 * 7 * 

+ 

8 

9 * 3 * 

48*02 





J» f» *1 

Jan. 

1 


W, E 

38 <» 



9*93 

48*54 

48 • 28 

0 7 

0*71 

18 

623 k 528 Or. 80 

Doc. 

20 

20 

>5 

W, E 

6i 5 


_ 

2 

6*64 

48 08 





>» >» »l 

1) 

31 



E, W 


54 65 



6 35 

48 .^0 



i 


J» it, 1» 

Jan. 

1 



1 £, VV 


54 6i 



7**3 

47*48 

47*95 

0*8 

0 1 

1 

19 

625 & 52(5 Or. 80 

Dec 

2S 

*9 

40 

E, W 

6o 58 

9*12 

4 

5 

39**2 

48*24 





*♦ 11 11 

Jan. 

3 



W, E 


889 



39‘*2 

48*01 

48* 1 3 

1 -o 

®‘55 

20 

543 k 55 C Or. SO 

Dec. 

2 S 

34 

lO 

W, E 

61 16 

40*01 

_ 

»3 

3 • r6 

46-85 





11 M 

Jun. 



E, W 


48-75 


1 *00 

41' n 

47 ‘.S® 

1 *0 

0*37 

21 

603 & 580 Qr, 80 

Dec. 

29 

i8 

*9 

E, W 

60 51 

52*23 

4 

1 1 

55-92 

48-15 

48-15 

0*7 

0*58 

22 

073 & 685 Or. 80 

Deo. 

28 


43 

E, W 

60 42 43*14 

4 

21 

S‘2* 

48*35 

48*35 

®*7 

0*78 

23 

603 k 048 Gi*. 80 

Jan. 

3 

2 

4 * 

E, W 

61 6 

37*77 

- 

2 

50 00 

47*77 

47 77 

0*7 

0*20 

24> 

613 & G 33 Gr. 80 

Dec 

29 

6 

5 .^ 

E, W 

fi' *3 33 ' 7 * 

- 


46*90 

46*82 

46*82 

0*7 

0*75 

25 

660 k 703 Gr. 80 

Dec. 

29 

1 ( 

i6 

E, W 

i 

61 2 

48*96 

4 

0 

59*10 

48*06 

48*06 

0*7 

0*49 

2C 

680 k 720 Gr. 80 

Dec. 

28 

‘3 

44 

K, W 

60 54 

38 • 56 

4 

9 

18 * ^0 

46 * 86 



i 


V II M 

Jun. 

3 


W. E 

28 * 26 



19*60 

47*86 

47 '. 36 

0*7 

0*21 

1 

27 

680 & 721 Gr. 80 

Dec. 

28 

13 

45 

E, W 

60 53 

34*24 

4 

JO 

15*61 i 

47*85 



1 


»> 11 11 

Jan. 

3 



W, E 


33 ‘93 



^ 2’57 

46*50 

47->7 

0*7 

0*40 

28 

[ 713 k 720 Gr. 80 * 

Dec, 

28 


33 

E, VV 

60 43 

49‘37 

4 

>9 

57**9 

4^»‘56 



1 

[ 


i> 11 11 

Jun. 

3 



VV, E 


49 06 



58 ’ 7 ® 

1 

47/6 

47-16 

o ‘7 

0*41 

29 

713 k 721 Or 80 

Deo 

28 

f3 

34 

E. W 

60 42 

55 *®.^ 

4 

20 

i 

53 * 5 * 

41' ^0 

i 




.. 

Jun. 

8 



W, E 


54*74 



5 * ’67 

40 • 4 1 

46 * 98 

0*7 

®*59 

80 

717 k 720 Gr. 80 

Deo. 

28 

1 

43 

K,W 

53 

26*29 

4 

10 

20*85 

47*12 





II II 11 

Jan. 

8 


w;e 

25 *99 



23*23 

48-22 

47-67 

0*7 

0* 10 

81 

717 k 721 Gr. 80 

Doc. 

28 

ij 

44 

E. W 

60 52 

31 ’97 

1 

1 4 

1 1 

i6‘ 14 

48-1. 





♦I II M 

I 

Jan. 

3 



W, E 

3 ' ‘87 



15*20 

46-87 

47'49 

0*7 

o*o8 

32 

710 A 730 Gr. 80 

Dee. 

28 


4 » 

E, W 

60 51 

47-49 

4 

II 

58 10 

45 -.i 9 





♦1 tf II 

i 

Jan. 

8 



W, E 


47‘'9 


la 

1 *03 

48*21 

46-90 

0*7 

0*67 

38 

719 & 721 Qr. 80 * 

Deo. 

28 


43 

E, W 

60 eo 53- 16 

4 

la 

53*42 

46*58 





11 II 11 

i 

Jaa. 

3 


W, E 


52*86 



53 99 

46-85 

46-71 

0*7 

0*86 

34 

739 A 784 Gr. 80 

Doo. 

28 

*3 

i 8 

W,E 

60 S3 

0*36 

4 

10 

47-67 

48 03 





» H n 

Jan, 

1 

8 


E. VV 

0*04 



46-66 

46-70 

47-36 

®*7 

0*21 


P D t) 

O • 00 2 r 

0*35^9 

o* 115 ; 

0*3025 

0*0729 

02355 

0*4259 

O ' 0280 

0*3938 

0*1681 

O * 0309 

0*1120 

0 * 117 ; 

0*2437 

0*0070 

o * 0045 

o\3^2 

I 

o* 5«77 ! 

0*0309 
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ASTRONOMICAL LATITUDES. 


232. Te\{A-~Co-latitude 6 i° 3 ' + 


to 

<J 2 

1 

Stars Observed i 

Date 

Mean of | 
Zenitii 
Distances 

l^ositions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. T. D’s 

♦ 

Half of the 
Oliservect 
Difference of 
Zenith DisLuucds 

Seconds of 

Co* latitude 

by each 

ubsor* Mean 

vtttion 

3 

, 2 P 

*5 

V 

Pvn 


1 

! 

1898- 

94 

o 

/ 


0 

/ 

// 


r 

// 

// 

// 




35 

742 & 784 Gr. 80 

Dec. 

28 

i ‘3 

31 

W, E 

60 56 2^-86 

4* 

7 

23 .59 

47*45 






»i >> 

1 

Jan. 

a 



K. W 



2.r55 



24*7.1 

48-28 

47-86 

0-7 

0*39 

I 0*0589 

1 

3<» 

1 744. Sc 761 Gr. 80 

i Dec. 

29 

I 21 

3 

W, E i 

61 

16 

.54 *56 

_ 


7*6/ 

46 - 89 




1 


» t> ») 

Jau. 

J 



K, W 



54*4.1 



7*05 

47 MS 

47-'.? 

I 'O 

0-44 

I 

o - 1936 

37 

! 

• 

764 Si 796 Gr. 80 

Dec. 

29 

26 

33 

E. W 

61 

7 

28-28 

- 

3 

40-22 

48*06 

48*06 

0*5 

0-49 

0*1201 < 

1 

as 

1 

764 Sc 798 fir. 80 

Dee. 

20 

26 

35 

E, W 

61 

9 

26-65 

- 

5 


46-80 

46-80 

0*5 

0*77 

0-2965 

1 

31 ) i 

792 k 793 Or. 80 

Dec. 

28 

«4 

55 

E. W 

61 

0 

50-26 

4- 

2 

47*97 

47*2.1 





i 

{ 

is t» »> 

Jan. 

3 



W, K 



58-96 



49-06 

48*02 

47-62 

1 *0 

0*05 

0-0025 

40 

; 800 &. 808 Gr. 80 

Dec. 

28 

4 

4 

W, E 

61 

3 

)7*9.5 

4- 

0 


46 52 




1 


1 M >1 )> 

Jan. 

3 



E. W 



17-64 



29 • 58 

47-22 

46-77 

1 *0 

0-80 

0*6400 

1 

41 1 

i 

809 & 829 Gr. 80 

Dec. 

29 

9 

3 

W, E 

61 

18 

8'59 

- 

M 

20-85 

47*74 

47-74 

0*7 

0- 17 

1 

O ' 0303 

! 

42 

810 k 833 Gr. 80 

Dae. 

28 

10 

SO 

E. W 

60 

59 

56-46 

4- 

3 

51-00 

47*46 






>• >t it 

Jan. 

3 



W,E 



56* *5 



5**04 

47**9 

47 -.P 

I *0 

0*25 

0*0625 

43 

• 

838 & 8C9 Gr. 80 

Dec. 

29 

>7 

49 

E, W 

[ 

60 58 

15-73 

+ 

5 

32*45 

48-17 

48-17 

0*7 

o-6o 

o - 3520 

44 

851 & 882 Gr. 80 

Dec. 

28 

9 

30 

W. E 

i 

60 

57 

S3' * 3 


5 

54*5^ j 

47-69 






it >1 ft 

Jan. 

3 



E, W 

t 


Si'^3 



55*55 

4H'3« 

48 - 0.4 

1*0 1 

0*46 

O’ 21 t6 


1 













1 2P«3.r8 

1 SPuv* 

6*35*.1 


Summary. 

No. of pairs 44 

No. of observations 77 

Mean difference between observations taken E, W and those taken W, E = — 0"*21 


Observed Co-latitude (weighted mean) 

61° 

3' 

47''- 57 + 0"-045 

Correction for Height alx)ve Sea-level 


+ 

0''-02 

Final Co-latitude 

er 

3' 

47" -69 

Astronomical Latitude (A) as 

0 

28 

» 

56 

12-41 ± 0 04^ 

(jeodetic Latitude (G) a* 

28 

56 

11*34 

Deflection of plumb-line (A— G) a 


+ 

ior 





ABSTEAOTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 
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233. Thob---Co-latitude 63 ® 56 ' + 

Latitude ... 26° 3' Instrument — Zenith Sector No. 1 used as Zenith Telescope 

m 

Longitude 72 25 Mean Height of Barometer 29*25 

Height ... 856 feet Mean Temperature G9°0 


055«rv^7*~Captain S. G. Burrard^ R.E. 
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ASTRONOMICAL LATIT^TDES. 


238. Thob— Co-latitude 63 ° 56 ' + 


Serial No. 
of pair 

Star! Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

durit}/|( 

Observa- 

tion 

Mean 

of N.P. D’e 

Hitlf of ill© 

* Observed 
Diifcrenee of 
Zenith Distances 

Seconds of 
Co-latitude 

d = 

e 

Poo 

by each 
obser- 
vation 

Mean 



1892 

0 

/ 


• 

/ 

0 


/ 

ft 

ft 





13 

2 G 9 & 283 Gr. 80 

Dec. 

26 

37 

6 . 

K. W 

63 

46 

6* 12 

+ 

10 

5 ! * 1 0 

57*22 






M It >1 

It 

27 



W, E 



6*12 



5***9 

57 * 3 * 

57-»6 

I *0 

0*20 

0*0400 

14 

285 & 20 S Gr. 80 

Dec. 

25 

3 

0 

E, W 

63 

S6 

35*42 

■¥ 

0 

22*00 

5 R- 3 » 






*» )» t) 

tt 

26 



W, E 



35 '42 



11-34 

56-76 






l» tl »» 

It 

27 



K. W 



35 ' 4 ^ 



* 9 * 7 * 

55**3 

56-74 

0*8 

0*32 

00819 

15 

285 it 800 Gr. 30 

Dec. 

25 

3 

0 

E, W 

63 

55 

56 40 

+ 

1 

1*38 

57-78 






»> »» »> 

tt 

26 



W, B 



56-40 



0*64 

57*04 

57 - 4 ' 

0*7 

0*35 

0*0858 

10 

285 k SOI Gr. 80 

Dec. 

25 

3 

o 

R, W 

63 

55 

4 .V 59 

+ 

1 

14*25 

57-84 






«l tl «t 

It 

26 



W, E 



43 ‘60 



13 09 

56-69 

57-16 

0*7 

o* 20 

0*0280 

17 

334 k 32 G Gr. 80 

Doc. 

25 

3 

36 

E, W 


37 

8*8o 



48-65 

57*45 






it tt It 

It 

26 



W, E 



8*79 



4* ■ 73 

57*52 



• 



tt It It 

tt 

27 



E, W 



879 



49-54 

58-33 

57*77 

0*8 

0*71 

0*4033 

18 

835 k 32 C Gr. 80 

Dec. 

25 

3 

26 

E, W 

<>3 

37 

8 7 ' 


19 

49-38 

58-09 






• I It It 

It 

26 



W, B 



8-71 



48-59 

57-.30 

57-69 

0*7 

0*63 

0*2778 

19 

382 k 374 Or. 80 

Deo. 

25 

8 

30 

E, W 

64 

16 

20*73 


*9 

24 *.H 

56 -.39 






tl t> t» 


26 



W. E 



20*72 



24*72 

56-00 






»l >» Jl 

» 

27 



K* VV 



20*71 



25*23 

55-48 

55-96 

1*2 

1 * 10 

1*4520 

20 

406 k 388 Or. 80 

Doo. 

25 

I 

3 * 

1 W, E 

64 

16 

52*54 


>9 

53*27 

59-17 






tt tt )) 

tl 

26 



E, W 



. 52*53 



57'49 

55 04 






t» tt II 

tt 

27 



W, E 



5**52 



55*99 

56-53 

56-95 

0*8 

0* 1 1 

0 

0 

0 

0 

21 

406 & 890 Gr. 80 

Dec. 

25 

1 

32 

W. R 

64 

16 

53 * 7 » 


*9 

54*94 ! 

58-77 






11 tt It 

tl 

26 



K, W 



.53 hc) 



5^*53 

55- '6 






II It )i 


27 



W, B 1 



53 b8 



57*09 

56-59 

56-84 

0*8 

0*22 1 

oc 

0 

b 

22 

428 Sc 425 Or. 80 

Dec. 

26 

1 1 

38 

W, E 

<^3 

43 

36*28 


^3 

20*54 

56 81 

56-81 

0*7 


0*0403 

23 

434 & 444 Gr. 80 

Dec. 

25 

5 

18 

E. W 

63 

47 

24-60 

+ 

9 

33 * 

57-85 



1 



tl tt It 

tl 

26 



W, E 



24.58 



33*38 

57-96 






It It It 

It 

27 



E, W 



24*48 



32*77 

57-1.5 

57-69 

I * 2 

0*63 

0-4763 

24 

454 Gr. 80 

Doc. 

25 

o 

1 

W, R 

63 

57 

33 * 3 * 


0 

34*95 

58 -.16 






tt tt 

tl 

26 , 



E. W 



33*20 



34*62 

58-67 






t» tt 

tt 

27 



W, B 



33*26 



36*91 

56 -.35 

57-79 

1*2 

0*73 

0*6395 















2 P •• 23 *2 

5 Pne - 7* t;o27 


Summary. 


No» of pairs St 

No. of observations 65 


Mean difference between observations taken E, W and those taken W, E = — 0^*60 


Observed Co-latitude (weighted mean) 

63° 

56' 37" -06 

+ 0"*080 

Correction for Height above Sea-level 


+ 0"-04 


Final Co-iatitude 

63 ° 

66' 67’ -10 


Astronomical Latitude (A) 

0 

« 26 

/ tf 

3 2-90 

± 0-080 

Geodetic Latitude (G) 

« 26 

3 5-85 


Deflection of plumb-line (A**>*G) 

> 

- 2’95 






ABSTBACT8 AND SUMMARIES OF OBSBBVATION8 AND EESULTS. 
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Latitude 

Longitude 

Height 


... 24* 6' 
... 77 21 

... 1776 feet 


234. Tmsxei— Co-latitude 65 * 53 ' + 

6' Instrument — Zeaith Sector No. 1 used as Zenith Telescope 

ill 

II Mean Height of Barometer 2814 

feet Mean Tempet'ature 

Observer — Captain G. P. Lenox Conyngham^ R.K. 


{Start Observed 


Poditione 

« - of Half of the 

T» s Tolescope Mean Observed 

Date Zenith of N. P. D*. Differem e of 7, 

la .aiicea o^gprya- Zenith Dietaiiuoa 

tlol, 


8eeond« of 
Cidatit tide 


V P e 


1809 o / o / ./ 

630 tt G48 Or. 80 bVb. 14 2 13 B, W 65 59 10*74 

„ „ „ 10 W, K io*8i 


5 39 * 'S 3**59 

40-73 30-09 30 ' 


0-7 I o • 04 o 00 u 


048 tt 633 Gr. 80 Feb. U 3 15 W» E 66 1 f6-o8 

„ K,W i6*is 


- 7 44-60 31-48 

45 * 3 * 3084 3 *' 


0*7 O ' 18 j 0*0549 


086 k 704 Gr. 80 


Feb. 14 
16 


66 o 37*70 
37' 75 


7 7*97 29*73 

8-46 39*39 29- 


O' 7 ‘ *'37 **3*38 


707 k 686 Gr 80 


Fell. 14 

M 10 


H 55 5 90 
5*95 


I 35 25 .10*^5 

36-91 29-04 29 


0*7 1-04 0-7571 


721 k 789 Gr. 80 Feb. 14 18 43 K, W 65 51 28*94 4 2 3-25 32*19 

„ „ „ „ 16 W, B 18-99 0-73 29-71 30- 


J *0 O ’ 08 0-0064 


840 & 801 Gr. 80 Feb. 14 8 33 E, W 65 58 45*28 

M If >» >> ^0 "\V , B 45 *3^ 


— 5 1442 30'116 

14*04 31*26 31*06 I'o o*i 8 00324 


8G9 k 888 Gr. 80 


Fob. 14 13 2 

„ 16 


65 44 22-43 + 9 9*42 3*'^<5 


809 .1053 i . 1***9 *‘® o*. 1 * 10-0961 


948 k 977 Gr. 80 


» >1 n 


Feb. 14 6 23 

ft 16 


65 56 14 08 
14 08 


3 43 '82 30-26 I 

45*62 28-46 29*36 I-O 1*52 ! 2-3104 


994 & 998 Gr. 80 Feb. 14 3 40 W, K 66 4 35 *73 

H M M », 16 E, W 35*72 


- ** 4'»9 3* 54 

5**3 .30*59 3** 


r *0 0*19 0*0361 


1010 k 1021 Gr. 80 Feb. 14 * 47 K, W 65 49 47*25 3 44*57 3**82 

»f >1 »* If 16 W, E 47 23 43’6» 30 84 31-. 


1*0 j 0-45 0*2025 


1206 k 1240 Gra SO Feb. 18 3 41 W, E 6^5 36 18 02 -f 17 ii*44 29*46 

M II V M 16 E, VV* 17*96 13 75 3*'7« 3059 * 0 0-29 0-0841 


1261 k 1272 Gr. 80 [ Feb. 18 1 12 .33 1 E, W 1 65 35 31*691 4 17 59*11 } 30-80 * 

31-64 58-85 30*49 30 64 1*0 j 0*24 0 0576 
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ASTfiONOMIOAL LATITUDES, 


234 . 65" 53' + 



Stars Observed 


Half of the 

Mean Observed 

o£ N. P. D’s DifTerenco of 
Zenith Distances 


Seconds of 
Co-latitude 



1342 & 13G3 Gr. 80 


Feb. 13 

II 15 


65 52 12*50 + 1 19*73 

12*44 lb 11 


1*0 0*51 


14 1373 & 1390 Gr. 80 Feb. 13 


II >» 11 


<>S SS 5 \V) 
SXi 


0-7 0-13 


If. 13i)0 Sc 1378 Or. 80 Feb. IS 

}» M fl l» 15 


65 .17 S9‘5Q + *5 32 21 

59’53 3>‘07 S 


0*7 0*32 


IG 1397 & 1411 Gr. 80 Feb. 1.3 

i» si >f is 15 


55 4 * .^ 9*23 +11 51*54 .10*8 

.^9-21 5083 3 


17 1 470 & 1474 Gr. 80 Feb. 14 

.1 II „ » 16 


66 10 30*71 
30 64 


- 16 5930 
»7 0*01 


14 0*0196 


18 1483 Sl 1408 Gr. 80 Feb. 14 

M II II |» IG I 


5S 4.^ 17*47 *♦* *0 1412 

17*41 14*10 


19 1498 Ac •1507 Gr, 80 Feb. 14 

»i II ti n 16 


65 49 27*96 + 4 .3'.«;3 

27*90 2*75 I 3 


20 1520 & 1647 Gr. 80 Feb. 14 


65 54 22*60 
32*53 


- o 52*22 30 * 3 fi 

52*78 29* 


21 1572 Ac 1577 Gr. 80 Feb. 14 


>» ;» >1 ii 


65 43 24*86 + It 5*46 

24*80 7*41 


22 1580 Ac 1573 Gr. 80 Feb, 14 


55 59 47*35 

47*30 


6 15*63 

*5*07 


28 1695 Ac 1617 Gr. 80 Feb. 14 

M „ 1 , 15 


24 IG17 Ac 1621 Gr. 80 Feb. 34 2 25 

M II II .» IG 


25 1082 Ac 1646 Gr. 80 Feb. 14 ii 25 

»» >> ti II 16 


20 16-16 Ac 1652 Gr. 80 Feb. 14 n 39 

»» »» M II 16 


27 1652 Ac 1686 Or. 80 Feb. 14 n 45 

'6 


55 59 3 . 1*40 
33*34 


55 IS .18 

>5'3i 


6 1*23 3 

1*54 3 


» 44*03 

44*88 


6s 40 20* 18 4 13 11*65 

20*13 io*a6 


^5 54 i8*S4 

18^49 


- o 44 * 6 i 
47-*S 


5S 48 14*50 + 5 *S *«8 , 

5 *5*87 3 



















AB8TEACTS AND 8DMMABIBS OP OBSERVATIONS AND RESULTS, 


234. Tinsia— 65 ® 53 ' + 


(491) 



V 






















PoBibions 






Reconda of 

Pk 



fc- 






of 



Half of tbo j 

Co-latitude 

1 



5 ft - 

Star» ObiorTed 



Mean or 
Zenitii 
Disianceft 

TeloKcope 

during 

Obnerva- 

Mean 

Observed I 




P V V 

es ^ 

® o 

QO 

j^aie 

of N. P. D’s 

HilTerenco of 
Zenith Distances 

by ench 
oliser- 

Mean 

'S 

i» 






tion 





1 

\ at ion 







1800 

0 



O 

/ // 


/ 

tf 

" 1 

// 




2 S 

1706 i . 1632 Or. 80 

Feb. 

14 

1 1 

i 8 

B, W 

6 s 47 11-78 

+ 

6 

16-47 

28-25 I 






n f* }» 

a 

16 



W, B 


11*74 



19-09 

.30 -H,? j 

29*54 

0*7 

*34 

I * 2569 


1714 Sc 1728 Or. 80 

Feb, 

14 

7 


E, W 

66 

4 > 3 *08 

— 

10 

43*90 

31-18 1 

3 i 58 





>1 »* ** 

M 

16 



W, E 


15 



4.1 04 

3»*99 

1 *0 

o* 70 

0 - 4900 

30 

1730 4 1733 Gr. 80 

Feb. 

14 

4 

3.1 

W. E 

66 

2 31*34 


8 

49*50 

3 ' 74 






»» 7 > *> 


15 


E. W 


31 ‘32 



50-70 

30*52 

31 *3 

1 *0 


0*0625 

31 

1 1751 & 1759 Qr. 80 

Feb. 

14 

*7 

10 

W,K ! 

66 

11 5 ^ 9.1 


18 

19*56 

3 . 1*37 



j 



«* >• J» 


15^ 


E, W 


53-92 



24-03 

28 89 

3^*13 

1 0 

0*25 

00635 

32 

1780 4 1794 Gr. 80 

Feb. 

14 

0 

47 

E. W 

05 

34 4 <i '»9 

-f 

18 

4,1 ■ 74 

30*03 






1 »i >» M 

1 

n 

15 


W, E 

46-28 



44*53 

30 8 1 

30-42 

I -0 

0*46 

1 0*2116 

1 

33 

j 1817 & 1848 Or. 80 

Feb. 

14 

20 

*9 

W, B 

66 

7 SO’6' 


14 

19-69 

^O'03 


t 

' 

i 


1 1’ ** *’ 

j 

- 

19 



E, W 


50*60 



20 ‘55 

.10 05 

49 

1 

0*7 

0*39 

‘ 0* 1065 

34 

1 1643 4 1819 Qr, 80 

Feb. 

U 

20 

•13 

K. W 

66 

12 23*55 

— 

18 

5 1 * 23 

3 f *32 




i 


1 

1 

») 

13 


W, E 


» 2*54 



51-38 

31*26 

31*29 

0*7 

0*41 

0*1177 

35 

1 1846 k 1867 Gr. 80 

Feb. 

IS 

31 

40 

E. W 

66 

0 17*13 

_ 

6 

46*40 

30*72 



! 

! 


' )> $* 

>> 

16 



W, E 


17*09 



46-35 

30*74 

.^0 73 

1 1 *0 

1 0*15 

1 0*0225 














2P 

= 29*6 

1 2Prr- 

13*0410 


Summary. 

No. of pairs 35 

No. o£ observations 70 

Mean difference between .observations taken ^ W and those taken W, E = — 0"‘09 
Observed Co-latitude (weighted mean) 65^ 53' 30" 88 Hh 0"‘077 
Correction for Height above Sea-level -f 0^ 07 

Final Co-latitude 66 ° 63' 30 " ' 95 ^ 

Afttronomical Latitude (A) 

Oeodetic Latitude (G) 

Deflectioa of plumb-line (A 


-G) 


24 6 29-05 ± 0-077 

24 & 27-97 

+ 1-08 



Serial No. 
o! pair 


fM9.\ 


ASTEONOMICAL LATITUDES. 


Laiitude 

Longitude 

Height 


Stan Obierred 


235. Tor\z\yi— Co-latitude 62 “ 58 ' + 

27° 2' Instrument — Zenith Telescope 

in. 

,, 88 8 Mean Height of Barometer 20*70 


10073 feet Mean Temperature 

Observer — Lieut. H. M. Cowie, R.E. 


36°' 2 


1 387 & 891 Neweomb 

2 394 413 Newcomb 

3 418 & 416 Newcomb 

4 430 & 432 Newcomb 

6 440 & 454 Newcomb 

6 408 k 482 Newcomb 

tt »i 

7 492 k 6(M5 Newcomb 

»» »» «» 

8 616 & 517 Newcomb 

II »» ' »» 

9 629 k 633 Newcomb 

*> 11 !♦ 

10 644 Newo. k 1460 Or. 80 

II II II II 

1) 567 k 669 Newcomb 

II II If 


Date 

Mean of 
Zemth 
Distances 

Poailiout 

of 

Telescope 

duntii^ 

Obserra- 

tion 

Mean 

of N. P. D’» 

Half of the 
Obeerred 
Difference of 

1 Zenith Distances 

Seconds of 
Codntitude 

by eucli 

obser- Mean 

vation 

1 

I Weight » P 

V 

F V V 

1902 


o 

/ 


i ' " 


» 

tf 

#1 




Mar. 

4 

*7 

39 

B, W 

62 42 32*40 

+ i6 

16 * » f 

48 * 5 > 

48 'SI 

0*7 

O' 24 

0*0403 , 

Mar. 

4 

22 

35 

B, W 

63 IS 1-76 

— 16 

> 3*49 

48*27 

48 -*7 

0*4 

0*01 

0*0000 

Mar. 

4 

22 

21 

W, E 

63 0 40*70 

— 1 

52*92 

47*78 

47 ‘78 

0*4 

0*50 

0 * 1 000 

Mar. 

4 

l6 

5 > 

W,E 

63 10 16*31 

- II 

28*84 

47*47 

47’47 

0*7 

0*81 

0-4593 

Mar. 

4 


4 * 

W. R 

62 36 i8‘0i 

4 22 

30*04 

48*05 

48 95 

0*7 

0*67 

1 0 - 3 M 2 

Mar. 

3 


26 

E, W 

63 22 8*85 

-** »3 

21*05 

47*80 




1 ! 

II 

4 



W, E 

8-83 


*63 

47*20 

47 ‘SO 

I *0 

0*78 

1 0*6084 

j 

Mar. 

8 

2 t 

1 i 

W, R 

63 21 19*81 

— 22 

31*70 

48*11 


1 



»• 

4 



K, W 

19*76 


30*82 

48*94 

48' 5.3 

1 *0 

0*25 

0*0625 

Mar. 

3 

, 

12 

E. W 

63 8 16*07 

- 9 

a 7 *.=l 7 

48*70 i 





}i 

4 



W,E 

16*04 


^ rs <> 

48 48 ; 

48-59 

1*0 

0*31 

0*0961 

Mar. 

3 

17 

t 

W. B 

63 30 28*90 ^ 

- 3« 

40*37 

48*53 





II 

4 



K, W 

28*85 1 


40; 8? 

47 98 

48-16 

I *0 

0*02 

0 * 0004 

Mar. 

3 

6 

12 1 

B, W 

63 a 39’6 i 

- 3 

50*88 

48*73 





II 

4 



W. E 

39 54 


5 >*f>.? 

47 * 9 ' 

48-31 

I *0 

0 

b 

0*0016 

Mar. 

8 

21 

4 

K.W 

02 37 51 * 4 .^ 

4 20 

S7*o6 

48*49 





II 

4 



W, B 

5* '36 


57 -, 3 S 

48*71 

48-60 

1 *0 

0*32 

0* 1024 


= 8 9 2Pc» « 1-78S2 


StSnmary. 

No. of pairs 11 

No. of observations IT" 

Mean difference between observations taken E, W and those taken W, E = -t- O"' 30 
Observed Co-latitude (weighted mean) 62° 58' 48'^ -28 ± O'' 096 

Correction for Height above Sea-level -f 0'^-42 

Final Oo-latitude 62'’ 58' 48" 70 

o / // r 

Astronomical Latitude (A) b 27 1 ll 'SO 0*096 

Geodetic Latitude (6) » 27 1 63*64 

Deflection of plumb-line (A«-0) *s 43 * 24 . 



Serial No. 
of pair 


ABSTRACTS AND SUMMAEIES OP OBSERVATIONS AND RESULTS. 


(498) 


236. Vanakonda — Co-latitude 7 a® 23 ' + 


Latitude 

17° 36' 

Imtrument — Zenith Telescope 

Longitude 

79 25 

Mean Height of Barometer 1 

Height 

1664 feet 

Mean Temperature 6 


Observer — Captain 

G. V. Lenox Conyngham, R.E. 















A8TB0N0MICAL LATITUDES. 

236. Vanakonda — Co-latitude 7 a® 23 ' + 






r 


Positions 





Seconds of 

Pu 



5 A. 




Mean of 
Zenith 
DUtanoes 

of 


Half of the 

Co-lutitude 

II 



^ s 

Stars Obserred 



Telescope 

during 

Observa* 

tion 

Mean 


Observed 





Vvv 

rs ^ 
go 

QQ 

JJM 

of N. P. D’. 

DifTereiiee of 
Zenith Distances 

by each 
obser- 
vation 

Moan 

*s 

E= 

0 



1894 




O / #r 


/ 


// 

0t 




13 

88S St , 896 Or. 80 

Jan. 

17 



W, B 

;> .76 7'7f 

- 

12 

9‘ 18 

58-57 






«l »f 11 

17 

2 J 

E, W 

7 ‘8o 



8 '35 

59 45 

59*01 

1*0 

o' 7 o 

0*4900 

14 

9 l« & 94.1 Gr. 80 

Jan. 

17 

o 

47 

E. W 

72 15 


8 

48 * 2 .< 

50*60 






71 71 77 

II 

21 


W. E 

**‘39 



48 67 

60 *06 

59-83 

1 *0 

0*12 

00144 


16 

948 k 986 Or. 80 

Jan. 

17 

«3 

1 1 

W, K 

7 J 4 S 9 

— 

21 

10*54 

59*09 

58-98 



0*5635 


»» 71 II 

If 

21 



K, W 

9 68 



*0 85 

58*83 

1 0 

0*75 

16 

977 Gr. 80 

Jan. 

17 

0 

5 

E. W 

72 i8 33*07 


5 

36 • 80 

58*87 






71 71 

17 

21 



W. E 

32 **I 



J 7 - 9 + 

60 05 

59-46 

1 ‘O 

0*25 

0*0625 

17 

998 & 998 Or. 80 

Jan. 

17 

3 

3 

W. E 

7 » 47 .<* ‘72 


23 

51*52 

6o* JO 

6o'8f 





17 71 17 

If 

21 


E. W 

si-78 



50*37 

61 '41 

10 

1 * 10 

1*2100 

}B 

1028 k 1037 Gr. 80 

Jan. 

17 

a 

i8 

E. W 

7 * 45 4' -8.1 


31 

4 ** 4 .S 

59*38 






77 77 77 

17 

21 



W.E 

4**90 



41 '62 

60 '28 

59-83 

0*7 

0 12 

0*0101 

19 

1025 & 1087 Or. 80 

Jan. 

17 

a 

41 

B, W 

7 * 3 * 14 

. 

8 

15-67 

5866 






7 » 17 77 

II 

21 


W, E 

1 4 -.39 



13-69 

60 ' 7 © 

59-68 

0*7 

1 

0*03 

00006 

20 

1068 k 10C8 Gr. 80 

Jan. 

17 

5 

19 

W, E 

7a aa 52 -86 

+ 

I 

6 82 

59-68 






7 * 77 17 

71 

21 


K, W 

51-92 



6*54 

59-46 

59*57 

0*7 

0*14 

0*0137 

21 

1068 Sc 1088 Or. 80 

Jan. 

17 

5 

8 

E, W 

7* 33 48 67 


9 

49 -6 j 

59 -OS 






•' >1 >• 

77 

21 



W, E 

48-73 



4917 

59-56 

59*31 

0*7 

0*40 

0*1130 

22 

1099 k me Or. 80/ 

Jan. 

17 

la 

49 

W, B 

7 * »S " '5 

+ 

8 

47 -'63 

58-78 






77 7 » f| 

If 

21 


E, W 

. ii'ai 



47 "85 

58-86 

58*82 

I'O 

0*89 

0*7921 i 

23 

1139 St 1165 Or. 80 

Jan. 

17 

0 

38 

E,W 

7 * 5 * 45 17 


38 

44 ’61 

60-56 




^■1 


>» 7 » ti 

ti 

21 


W.E 

45- *6 



45-59 

S 9-'>7 

6o* 1 2 

1 *0 

0*41 

O’ 1681 

24 

1162 Sc 1181 Or. 80 

Jan. 

17 

4 

17 

W.E 

7a 13 17-08 

■f 

0 

43 - >8 

60-36 

60*36 

0*5 

063 

0*2113 

25 

list k 1184 Or. 80 

Jan. 

17 

4 

*7 

B. W 

7 * *3 57 54 


0 

a -03 

59 59 

59*59 

05 

0*12 

0*00721 

26 

1327 k mo Gr. 80 

Jan. 

19 

1 


W.E 

7a 34 4a *07 


10 

4*-45 

59 - 6 * 




ii 


1. 11 „ 

77 

20 



B. W 

41-10 



41-09 

6 a-oi 

59-81 

1*0 

0*11 

0*0121 ^ 

27 

1865 k 1368 Qr. 80 

Jan. 

19 

6 

a6 

K, W 

7 * 49 . 33 - 7 ' 


»5 

msmmi 

.31-71 

6a -00 

6o-68 



1 

i 


>7 •• 71 

% 

17 

20 



W,B 

33-75 


34-39 

59-36 

1*0 

0*97 

0 * 9409 ' 










ABSTEAOTS AND SUMMABIES OF OBSEBVATiONS AND EBSULTB. 

236. y&nakonda— ‘Co-latitude 7^" as' + 


(4TO) 






Mean of 

positions 

of 

Te1<«8Cope 

durin^i^ 

Observa- 

tion 


Half of ths 
ObsorvAil 

Seconds of 
Co-latitude 

1 


Pan 

•51 ^ 

*C •« 

c8 ^ 

8t«ri Obtarred 

Data 

Zenith 

Distancei 

of N. P. D’i 

Difteronce of 
Zenith Distances 

by euch 
obser- 
vation 

Mean 

liS 

.25 

'S 

V 



1894 I 

9 

0 


9 0 00 


/ 

00 

00 

« 




28 

1390 & 1402 Gr. 80 

i> II •• 

Jan. 

11 

19 

20 

8 

lO 

W, E 

B, W 

73 19 44*13 
44**5 


4 

* 4*93 

16 '36 

59 05 

60*43 

59*74 

1 *0 

0*03 

0*0009 

29 

14 U & 1413 Gr. 80 

It »» » 

Jan. 

tt 

19 

20 

0 

38 

B, W 
W,B 

7 > 57 s 6 ' 9.1 
56 '17 

+ 

36 

»* 7 .^ 

39-66 

59‘64 

59 85 

1*0 

0*06 

O’ 0036 

30 

1428 k 1436 Gr. 80 

Jt »» »> 

Jan 

It 

19 

20 

3 

7 

W, K 

E, W 

7 * *9 5 69 
5'73 


4 

54 89 

.*^ 9*49 

60*63 

60 06 

0*7 

0*35 

0*0858 

81 

1428 4 1469 Gr. 80 

tt it it 

Jan. 

It 

19 

20 

a 

55 

W,E 

K, W 

73 31 40*87 
40*91 

- 

7 

40-68 

40*82 

60*19 

60*09 

60*14 

0*7 

o '43 

0*1294 

82 

1466 k 1466 Gr. 80 

II II II 

Jan. 

II 

19 

20 

4 

*4 

E. W 
W,E 

7* 3 * . 39 ’ 9 » 
.39 97 

- 

8 

40-43 

40*91 

59-50 

59-06 

59*8 

1*0 

0’43 

0-1*49 

33 

1474 & 1480 Gr. 80 

11 II II 

Jan. 

]9 

20 

II 

a8 

W, E 

B, W 

7* 18 40-gi 
40 96 

+ 

5 

17-B9 

17 76 

5B81 

58*73 

58-77 

1*0 

0-94 

0*8836 

34 

1194 k 1524 Gr. 80 

Jan. 

20 

5 

*3 

W,K 

7 * 44 S«o6 

- 

ao 

iO'il 

60 M9 

60*49 

0*5 

0*78 

0^ 3043 

85 

1494 * 1629 Or. 80 

Jan. 

20 

5 

13 

W.B 

7* 46 i6-ss 

- 

33 

15*6* 

60-93 

60-93 

0*5 

1*32 

7443* 

86 

1504 k 1624 Gr. 80 

Jan. 

20 

5 

6 

W.B 

7 * 37 44 J' 

- 

*3 

44-11 

60 09 

60*09 

0*5 

0*38 

0*0733 

87 

1629 k 1604 Gr. 80 

Jan. 

20 

5 

5 

E,W 

7 * 39 9 ' 7 o 

- 

*5 

917 

60*53 

60*53 

O’i 

0*83 

0*3363 

88 

1646 k 1866 Gr. 80 

t1 *» *9 

Jan. 

II 

19 

20 

«9 

47 

W.E 

E, W 

7» 3' .18 *6 

38-61 

- 

7 

. 19 '89 
38-68 

58 ^*7 
59 ‘94 

59 * 3 * 

I *a 

0^40 

0*1600 

89 

1571 4 ; 1572 6r. 80 

»i )* » 

Jan. 

It 

19 

20 

S 

SO 

E. W 

W, E 

7 * *3 s.ro? 
SJ »4 

+ 

0 

6*03 

S ‘44 

5‘»'09 

58 58 

58*84 

1*0 

0*87 

0-7569 

40 

1565 A 1596 Gr. 80 

»t M If 

Jan. 

11 

19 

20 

7 

*4 

W, B 

E, W 

7* 14 14-10 
34- 16 

+ 

9 ^ 

35 00 

35 

59 *io 

59 97 

59*54 

1*0 

0*17 

0*0189 

41 

1603 1617 Or. 80 

t» t» It 

Jan. 

II 

19 

20 

s 

35 

B, W 
W,E 

71 54 38-88 

38-96 

+ 

*9 

30*62 

> 9 'S 8 

59*50 

58*53 

59*03 

1 ‘0 

0 69 

0*4761 

48 . 

1621 te 1628 Gr. 80 
•1 1. 11 

Jan. 

»« 

19 

20 

8 

3 * 

W, E 

B. W 

7 » « 67 ' 9 » 
47 M 

4 * 

93 

11*03 

U -30 

58*91 

59**7 

59*05 

1*0 

0*66 

0-4336 

48 

1680 4 1666 Gr. 80 

It H 11 

Jan 

tt 

19 

20 

6 

46 

E.W 

W, B 

7 » 43 39 03 

39-11 

- 

»9 

39' ^9 

39 04 

59*74 
60 07 

59 * 9 * 

f -o 

0.^30 

0**0400 



Serial No. 
of pair 


im 


ASTBONOMICAL LATITUDES. 


236. \/anakonda~Co-latitude 72 ° 23 ' 4* 


Stars Obforved 


Positions 

Menn of Mean 

Date Zomth .?in P of N. P. D’f 
Dieuacc. 

Ubaorva- 

tion 


Seconds of 
Half of the Co latitude 

Obsorrod 

DilTfrence of , 

Zenith Uistancee 

vation 


1673 Sc 1681 Qr. 80 Jan, 19 a 26 W, 15 73 3 26*76 4 20 33*07 59 ‘?i 3 I 




3246 59 3 * 59 57 07 014 00137 


3673 5c 1708 Gr. 80 Jan. 19 2 51 W, 15 72 28 18*39 — 4 18*67 59’ 72 


18*58 59*90 S 9 * 8 i 0*7 0*10 0*0070 


1708 5c 1717 Gr. 80 Jan. 19 10 18 K, W 72 12 46*06 4 ii 12*69 58*75 


14*05 60*20 ! 59 48 * 0 0*23 0 0529 


2 P - 37*9 2 Pod=I 2 * 2228 


Summary. 

No. of pairs 46 

No. of observations 85 

Mean difference between observations taken E, W and those taken E = — 0"*02 
Observed Co-latitude (weighted mean) 72 ° 23 ' 59" *71 ± 0"’057 

Correction for Height above Sea-level -f 0"-07 

Final Oo-latitude 72° 23' 69' *78 

o / f/ // 

= 17 86 0-22 + 0-067 

= 17 36 6-87 


Astronomical Latitude (A) 
Geodetic Latitude (O) 

Deflection of plamb>liae (A— Q) 


6*65 


Weight 





fi«rial No. 
of pair 


ABSTBACTS AND SUMMARIES OP OBSERVATIONS AND RESULTS. 


(497) 



287. Viraria— 

Co-latitude 65 ° 3 ' + 

Latitude 

... 24° 67' 

Instrument — Zenith Telescope 

Longitude 

... 71 5 

in. 

Mean Height of Barometer 29 * 58 

Height 

. . . 460 feet 

Mean Temperature 67^*6 


Observer — Lieut. 

H. M. Cowie, R.E. 


*2 «« 

<2^ 

Stars Observed 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N.P. D’» 

Half of the 
Observed 
Difference of 
Zenith Distances 

Second 

CO'lati 

by eacli 
obser- 
vation 

K of 
tilde 

Mean 

Weight = P 

e 

Fee 



19(X) 

o 

f 


Off/ 


/ 

ft 


tt 




1 

10 & 14 Newcomb 

Nov. 

29 

10 

48 

W. E 

<>4 .U 40' 49 

+ 

29 

47*40 

27 Sq 

17-89 

0*7 

0*55 

0' 21 18 

2 

76 Gr. 80 & 36 Newo. 

Nov. 

29 

5 

>7 

F., W 

64 57 4.1'75 

•f 

5 

44*44 

28*19 






>i tl M tl 

tl 

30 



W, E 

43’ 75 



43 

»7'S« 

17-89 

0*7 

0*55 

0*2118 

3 

36 Newc. ic 113 Gr. 80 

Nov. 

29 

5 

39 

W, E 

65 19 461 


*5 

.37 u 

27*47 






II >1 i> »» 

II 

30 



E, W 

4 ‘60 



37*40 

27 • 20 

27*34 

0*7 

0*00 

O'OOOO 

4 

136 k 160 Gr. 80 

Nov. 

29 

6 

19 

E. W 

6s a 4*22 

1 

1 

*3’4S 

17-67 






l> }> SI 

II 

I 

30 



1 W, E 

4*21 



23 34 

27*55 

27*61 

0*7 

0*27 

0*0510 

5 

136 k 181 Gr. 80 

1 

Nov. 

29 

6 

25 

E, W 

64 55 4.r87 

+ 

7 

43’3> 

27*18 






II I# II 

II 

80 

1 


W,E 

4.V87 



43*22 

27*09 

27*14 

0*7 

0*20 

0 0280 

6 

185 Gr. 804 79 Newc, 

Nov. 

29 

21 

49 

W,E 

<*S 5 35'«6 


2 

8-76 

27*10 






II II II II 

It 

30 



W 

35 ’85 



8’.?9 

27*46 

17-18 

I *0 

0*06 

0 • 0036 

7 

^2 k 93 Newcomb 

Nov. 

29 

*9 

41 

E, W 

64 40 30 '.34 


22 

57- '3 

27*47 






II II II 

It 

SO 



W,E 

30-31 



57*01 

27*33 

17-40 

0*7 

0*06 

0*0025 

8 

88 k 93 Nowoomb 

Nov. 

29 

*9 

38 

E, W 

H 43 56 '06 

+ 

*9 

29*19 

25*25 






i> II II 

II 

SO 



W,K 

5* 



30*48 

26*51 

»S-88 

0*7 

1*46 

1*4921 

9 

97 k 108 Newcomb 

Nov. 

29 

i6 

8 

W, K 

65 <* 4.r84 


9 

16*32 

27*52 






i> II II 

II 

so 



E,W 

43 83 



i 6*39 

27*44 

17-48 

1 *0 

0*14 

0*0196 

10 

118 k 121 Newcomb 

Nov. 

29 

4 

as 

E. W 

65 17 i*‘6a 


»3 

45*>7 

27*45 






II II II 

It 

30 



W,B 

i »-59 



45**8 

27*41 

*7-43 

I *0 

0*09 

0*0081 

1 

11 

296 k 317 Or. 80 


I 

7 

44 

W,E 

64 ss 

•f 

7 

50*89 

27*19 






II H II 



■ 


E.W 

'36-17 



50*91 

27*18 

17-19 

r *0 

0*15 

0*0225 

IS 

m 4 318 Or. 80 



1 

35 

E. W 

64 42 18*21 


31 

9\3S 

27*56 






t» U It 


1 

1 


W.B 

18*18 



9*52 

27*70 

17-63 

1*0 

0*29 

0*0841 

















m) 


ASTllONOMJCAL LATITUDES. 

237 . Virarla— Co-latitude 65 ° 3 ' + 


Serial No. 
of pair 

Stars Observed 

Date 

Mean of 
Zenitli 
Distuneos 

Positions 

of 

Telescope 

during 

Observa* 

lion 

Mean 

of N. J?. D’l 

Half of the 
Observed 
Difference of 
Ztiuith Distances 

Seconds of 

Co- latitude 

Weight - P 

1 

Po t> 

by each 
obser- 
vation 

Mean 



1900 

o 

, 


0 / //■ 


/ 

ff 

// 

// 




13 

347 Or. 80 & IGSNewc. 

Nov. 

29 

7 

50 

W. E 

64 54 .54 56 

+ 

8 

3'‘97 

26*63 






t * yt t> tt 

It 

30 



111 , W 

S 4 6.1 



3»’94 

16-57 

26*60 

1 'O 

0*74 

0-5476 

14 

161 Newc. It 4 H Or. 80 

Nov. 

28 

3 

39 

W, E 

64 48 47*86 

*f 

*4 

.^ 9*43 

27*39 






If f| If 1* 

Dec. 

1 



E,W 

47 ' 7 ' 



.19-68 

27 '39 

> 7-34 

0*7 

0*00 

0 • 0000 

15 

414 Or. 80 & 185 Newc- 

Nov. 

28 

3 

57 

K. W 

65 6 28*51 


3 

1*13 

27*39 






If if it u 

Dec. 

1 



W, E 




1*21 

27*16 

27*28 

0*7 

o*o 6 

0*0025 

16 

471 Or. 80 & 203 Newc. 

Nov. 

28 

4 

1 

W, E 

65 18 36 *8.^ 


>5 

9*27 

27*56 






11 if }• 

Dec. 

1 



R, W 

36 70 



9*01 

*7 -69 

*7-63 

0'7 

0*29 

0*0589 

17 

471 Or. SO it 209 Newc, 

Nov. 

28 

3 

57 

W, E 

55 >5 M ‘27 

_ 

1 1 

46*76 

27 .0 






1» J» If »> 

Dec. 

1 



E, \V 




4654 

27*59 

27*55 

0*7 

0*21 

0*0309 

18 

589 Or. 80 5 c 248 Nowc. 

Nov. 

28 

14 

27 

W, K 

64 43 4*86 

+ 

20 

22*49 

27 '.15 






>> i» If }> 

Dec. 

1 



K, W 

4 ‘ 74 



22*74 

27 4« 

27*42 

1 *0 

o*o8 

0*0064 

19 

256 6i 258 Newcomb 

Nov. 

28 

3 

38 

E, W 

54 43 35 * 4 > 

+ 

*9 

50 '8.4 

27*24 






M >» It 

Dec. 

1 



W, K 

36 29 



50*70 

26 * 99 

27*12 

l ‘O 

0*22 

0*0484 

2() 

273 & 283 Newcomb 

Nov. 

28 

9 

27 

E,W 

65 7 29*66 


4 

2*27 

27 '39 






tl II tl 

Dec. 

1 



! W, E 

1 t 

1 

29 .=>7 



2*76 

26*81 

27 * 10 

1*0 

0*34 

00576 

31 

740 & 776 Or. 80 

Nov. 

28 

12 

30 

1 W, K 

65 11 14 06 

_ 

7 

46-07 

37'99 






11 «l I* 

Dec. 

1 



E, W 

>3 97 



46-67 

27*30 

17-65 

0*7 

0*3! 

0*0673 

23 

749 It 776 Qr. 80 

Nov. 

28 

12 


W, E 

65 20 30*42 


'7 

*•49 

37*93 






II *1 II 

Dec. 

1 



E, \V 

30 34 



*•59 

27*75 

*7-84 

0*7 

0*50 

01750 

23 

327 Newc. & 869 Or. SO 

Nov. 

28 


34 

W, E 

65 12 6*95 

. 

8 

39' 77 

27*16 






I* *1 II 11 

Dec. 

1 



E, VV 

6*91 



39’ '4 

2777 

J7'4; 

I’O i 

O' 13 \ 

0*0169 

24 

343 Newc k 902 Or. 80 

Nov. 

28 

I 

21 

E, W 

64 48 45 14 

■f 

14 

41*80 

27*04 






11 »i I* II 

Dec. 

1 



AV,E 

45 JO 



42*20 

27*40 

37 -ia 

1 *0 

O' 12 

00144 

25 

348 Nowc. k 943 Or. 80 

Nov. 

28 

7 

34 

W, E 

65 *7 6'77 


*3 

, 39 * 3 * 

27‘45 


1 



! 

II i» »* II 

Doe. 

1 



K, W 

f>r, 



38*97 

27*80 i 

27 63 

0*7 1 

1 

1 

0*29 

0*0589 

26 

348 k 371 Newcomb 

Nov, 

28 

7 


W, R 

65 S 43 ’57 

_ 

2 

16*53 

27*05 



j 



If tf II 

i 

Deo. 

1 



E, W 

43 57 



16*35 

> 7 * 3 » 

2719 

0*7 

n- 

0*15 

0*0158 

27 

094 It 1021 Or. 80 

Doc. 

3 

a 

36 

E, W 

65 •» »7'44 

+ 

2 

59*70 

27*'4 1 


i 




If If '1 

II 

4 


1 

W, E 

» 7’43 



59*45 

26*88 

27*01 

' ^ ^ 

0*33 1 

. 1 

0* 1089 




ABSTBACTS AND SUMMAEIES OF OBSEBVATIONS AND BE8ULTS, 


(499) 


2S7. y\rair\a.-~Co‘latitude 65° 3' + 


Stan Obserred 


tt )t )t I »i 


440 & 46t Nowconib 

>» i» »» 

468 & 479 Nowoomb 
475 & 479 Stewcomb 


Date 

1900 


Dec. 

3 

tt 

4 

Dec. 

3 

it 

4 

Dec. 

b 


4 


PoKifione 
M<»an of j 

Uwluuces ‘""■"‘K 
UbBervtt- 


S 4« W,B 
K, W 



8 5.^ W. E 
K, VV 


Moan 

of N. P. 0*8 


<>5 7 45 72 

45 73 


65 16 fi*37 
838 


64 55 2-20 

2 -22 


64 47 53*40 

53*53 

65 13 41*66 

65 «9 34*25 


Seconns of 
Half of tbo Cu-lutitude 

Observed 

DjtTereiice of v : I 


Zenith OisLunces 


by each 
obser* Mei 
vat lou 


4 i8*44 27*28 

j8 66 27*07 27’ 


- 12 40*04 27 43 

4«*i3 27 23 27-. 


f 8 24*84 2704 

25*08 27*30 27* 


15 33 ’58 27*07 

33*27 26 80 26*1 


— 10 14*65 2701 27* 

- 16 7 50 26*75 26* 


6 00256 



484N0WC. &131lGr,80 Dec. 3 
•• »> )» »> 


64 59 57**>0 + 3 29*iq 27*08 

57 95 2b 52 26*47 26’ 


498 A; 611 Newcomb 


8 4b W, K 
K, VV 


65 b 45*24 
45 30 


5 17 43 2/*bf 

17*50 27*80 27 ! 


617 & 621 Newcomb 

•» >» >1 


65 I 56*04 
5 b* 1 1 


+ I 3**35 27 39 

3I-2J 27 32 2J\ 


521 k 531 Newcomb 


65 17 56*60 
56*78 


— 14 29*10 

29 26 


644 k 558 Newcomb 

)i }i n 


411 

W, JO 


65 3 1**5® 
n * 60 


+ o 15*08 

15-55 


1459 Gr. 80 k 558 Newc 


4 23 K, W 65 15 48 *26 — 12 20*58 


1495 & 1500 Gr. 80 

n ft it 


8 40 W, R 
E. VV 


^5 22 35 62 
35*73 


— 19 8*41 

8 08 


578 k 583 Newcomb 

»» >♦ ft 


65 2 45*00 

45*12 


+ o 42*84 
42*08 


1641 Gr. 80 k 695 Newc. 

1655 & 1571 Gr. 80 

M l» » 

1685 Gr. 80 k 623 Kewo. 

634 5c 638 Newcomb 

tt »» *> 

641 Newo. 5c 1663 Gr. 80 D 

tt tt tt tt 

1464 k 1474 Newcomb Not. 29 



b4 55 17*40 + 8 9*83 


64 50 48 II 
4 b *25 


*♦• 3 30 25 

3» 78 


65 19 50*47 — 16 22*8o 


64 sb nr *96 

48’ II 


65 34 2*49 
2*66 


64 31 4981 
89 


+ 4 .WM 
38-88 


- to 35-03 

.15 49 


. 1 ' . 18*4 















(500) 


ASTRONOMICAL LATITITDES. 


2S7. \ftrar\a—Co~latitude 65 ® 3 ' + 


Serial No. 
of pair 

Stars Observed 

Bate 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

Observa> 

tion 

Mean 

o£ N.r. 0’e 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

Pk 

H 

4 a 

‘3 


Pee 

by each 
obser- 
Tation 

Mean 



1900 

• 



0 / U 


/ 

N 

0* 

// 




48 

1482 & 1488 Newcomb 

Nor. 

29 

25 

9 

W, E 

65 22 21*31 

— 

18 

S 3 ' 8 f 

27*50 






it it 

11 

30 



B, W 

**•35 



53-56 

27*79 

17-65 

1 *0 

0*31 

0*0961 

49 

1495 Newo. tc 8818 Or. 80 

Kor. 

29 

*3 

36 

B, W . 

64 53 43 <*4 

•f 

9 

43 -tS 

26*92 






n i» »♦ i» 

It 

80 



W, B 

43 69 



43*46 

w 

27 <S 

* 27*04 

0*7 

0*30 

0*0630 

50 

1495 Sc 1617 Newcomb 

Nor. 

29 

>3 

40 

E,W 

8s 7 4‘97 


4 

14*80 

27*17 






)» «» •* 

’* 

80 



W, E 

42'02 



1458 

37*44 

27*31 

0*7 

0*03 

0*0006 

51 

1520 & 1528 Newcomb 

Not. 

29 

i6 

28 

W, B 

64 39 40’78 

+ 

23 

46-99 

27*7.5 






11 t> >* 

ti 

80 



E, W 

4082 



46* to 

26*93 

27*34 

0*7 

0*00 

0*0000 

62 

1520 k 1684 Newcomb 

Not. 

29 

i6 

48 

W,E 

65 0 26*75 

+ 

3 

0*65 

27*40 






»* 11 11 

11 

30 



B, W 

2()*8o 



0*27 

27*07 

27*24 

0*7 

0* JO 

0*0070 

58 

3908 Or. 80 a 1552 Newo. 

Not. 

29 

a.l 

53 

E. W 

65 *4 7 MI 


20 

.^ 9*44 

17-67 






i» it 11 it 

It 

SO 



W, B 

i 

7 «S 



39 * 5 » 

*7-57 

27*62 

1 ‘O 

0*28 

0*0784 

54 

1661 k 1588 Newcomb 

Not. 

29 

6 

6 

■W, K 

65 ’9 « 5’77 


<5 

48*41 

17-36 





1 

»» 1* 11 

it 

30 



K, W 

iS'8o 



48 '87 

16-93 

2715 

1 *0 

0*19 

0*0361 













IB 

m 

2 Pw » 6*3039 


Summary. 

No. of pairs 54 

No. of observations 102 


Mean difference betireen observations taken 

E, W 

and those taken 

W, E =* 0' 

Observed Co-latitude (weighted mean) 

65° 

8' 

27'^ -84 

± 0''*035 

Correction for Height above Sea-level 


+ 

(ro2 


Final Co-latitude 

66" 

3' 

ar'-ae 


Astronomical Latitude (A) ss 

0 

24 

9 

66 

82*64 

m 

± 0*086 

Geodetic Latitude (G) a 

24 

66 

86*18 


Deflection of plumb-line (A— G) » 



8*49 
























Serial No. 
of pair 


ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 


(501) 


238. Vizagapatam Base-line N, End — Co-latitude 71 ® 59 ^ + 

Latitude ... 18® I' Instrument — Zenith Telescope 

Longitude ... 83 IG Mean Height of Barometer 29’82 

Height ... 181 feet Mean Temperature G9°'0 

Observer — Lieut. E. A. Tandy, R.E. 


Stars Observed 

Date 

Moan of 
Zoiuili 
Dieiaucea 

Positions 

of 

Telescope 

during 

Obsei'Na- 

tion 

Mean 

of N. ?. D’s 

Ifnlf of tlic 
Observed 
Diflercnice of 
Zciiitli Distances 


1898 

o 

i 


o 

/ " 


/ 


42 & 61 Or. 80 

Doe. 

17 

i8 

n 

W, E 

72 

11 | 8 ‘ ift 


1 2 

1 . 4*69 

M it M 

ft 

18 



K, W 


18*25 



17*50 

68 & 74 Or. 80 

Doc. 

18 

1 1 

34 

W. E 

72 

12 0 *.84 


12 

57*07 

>» it it 


19 



E, W 


0*90 



57'3« 

92 8c 120 Or. 80 

Doo. 

17 

10 

5* 

E, W 

72 

5 49*91 


6 

47*»7 

M if l> 

»« 

18 



'W, K 


49*99 



46 9.1 

>» i* >» 

If 

19 



W, K 


50*05 



47*00 

148 & 162 Or. 80 

Doo. 

24 

10 

33 

W,E 

72 

6 I *21 

- 

6 

57*51 

167 & 188 Or. 80 

Deo. 

18 

*7 

8 

W,E 

72 

2 28*98 


3 

35*75 

f» f» 

it 

19 



E, W 


*9 03 



24*44 

196 & 199 Or. 80 

Deo. 

17 

11 

15 

W,E 

71 

41 S 7 -o 6 

+ 

*7 

7*27 

»> ft it 

ft 

19 



E, W 


ST'(> 



6*41 

220 & 289 Gr. 80 

Dec. 

17 

o 

*3 

E, W 

71 

39 5651 

4* 

*9 

6*02 

}i }• it 

11 

18 



W, B 


56*56 



7*42 

264. & 273 Gr. 80 

Deo. 

22 

1 

26 

W, E 

71 

39 *6*24 

+ 

>9 

46*84 

tt it i> 

tt 

23 



E, W 


16*38 



46*30 

296 & 881 Gr. 80 

Dec. 

22 

0 

SI 

E, W 

71 49 »r-9. 

4- 

9 

4fi9 

it it if 

>f 

28 



W,E 


ai*99 



41-40 

84.2 k 858 Gr. 80 

Dec. 

82 

9 

ss 

W,E 

71 

43 * 0*03 

4- 

15 

4* *24 

ft n it 


28 



B, W 


20*08 



44* 18 

868 A 869 Gr. 60 

Deo. 

22 

10 

s 

B, W 

71 

«4 18 V 

4- 

4 

43*07 

if if ft 

t» 

28 

1 



W,B 


18*31 



45*^0 

890 k 411 Gr. 80 

Deo. 

21 

6 

6 

W, B 

71 sa s8'96 

4* 

6 

4*87 

J» M » 


22 



B,W 


s8'99 



4*40 


10 


u 


12 


Rc^on^^^4 of 

Cu‘JlltltU(l 6 


bv eaeb 
obser- 
vat ion 


o 75 


3*77 


2 ’ 76 
3*06 
3 05 


3’7o 


yn 

4*59 


4*.^3 

3'57 


254 

3*98 


V 08 

*•58 


yn 

3*39 


2*17 

4*26 


I 34 
411 


3*83 

3*39 


Mean 


Ph 

II 


V vv 


.rb5 


2 91 


.V70 


3’9J 


3*95 


3*26 


2*83 


3-26 


3*27 


a*73 


a*6i 


12 


0-7 


10 


I ’0 


0*7 


0*7 


0*32 


0*42 


037 


0*58 


0*62 


0*07 


0*50 


0*07 


O' 06 


o’6o 


0*28 


1 .4641 


O’ 1024 


0-3117 


00958 


O'. 5 364 


O'. 38+4 


o* 0049 


0*2500 


0*0049 


0*0025 


0*2520 


0*0784 



(602) 


ASTHOKOMICAL LATITUDES. 


288. Vizagapatam Base-line N. Er\6— Go-latitude 71® 59' + 


Serial No, 
of pair 

Stars ObterTod 

Date 

Mean of 
Zenith 
Distances 

Positions 

of 

Telescope 

during 

ObswTa- 

tion 

Mean 

of N. P. D’s 

Half of the 
Observed 
Difference of 
Zenith Distances 

Seconds of 
Co-latitude 

n 

tl 

Pee 

by each 
obser- 
vation 

Mean 

1 



1898 

• 

f 


or// 


/ 

h 






13 

449 & 460 Or. 80 

Dec. 

21 

20 

40 

W. E 

72 12 22*71 

- 

*3 

20*09 

2*64 






»» ft *♦ 

it 




E, W 

23*74 



20*28 

3*46 

2-55 

I *0 

0*78 

0*6084 

14 

467 & 475 Or. 80 

Dec. 

in 

O 

S6 

E, W 

7 « .M 47 "8 

-f- 

24 

15*63 

3*40 






tt >1 ft 

it 

17 



W,E 

47 '78 



14-99 

2*77 

3-09 

I *0 

0*34 

00576 

15 

589 Sc 576 Or. 80 

Dec. 

21 

5 

37 

E, W 

71 48 i6‘44 


10 

46-5.1 

2*97 






)» }i i> 

it 

22 



W,E 

16*46 



4<*37 

2*83 

2*90 

I *0 

0*43 

0*1849 

IG 

607 & 610 Or. 80 

Dec. 

16 

21 

29 

W, E 

71 4j j6 o) 


13 

7*14 

3* 16 






l» »» >» 

II 

21 



E. W 

56*08 



6*53 

2-61 

2*89 

1 *0 

0-44 

0*1936 

17 

664 Sc 677 Or. 80 

Dec. 

16 

3 

12 

W, E 

7 ' 39 .M" 

+ 

^9 

29-23 

3 -.14 






II II ft 

II 

21 



E, W 

34«7 



28 06 

2*23 

3-79 

1*0 

0 -S 4 

0*2916 

18 

698 !l 703 Or. 80 

Deo. 

16 

0 

.14 

E, W 

7 * 44 41-7.1 


14 

20*90 

2*63 






}i it II 

II 

21 



W, E 

41*81 



20*97 

2-78 

2*71 

0*7 

0*62 

0*2691 

19 

708 & 712 Or. 80 

Deo. 

16 

0 

38 

W.E 

71 40 17-91 


18 

44 ‘.50 

2 * 4 ‘ 






it it it 

II 

21 



n, w 

18*01 



44 66 

2*67 

2*54 

0*7 

0-79 

0-4369 

20 

798 k 8 S 3 Or. 80 

Deo. 

21 

3 

4 « 

E,W 

72 14 5*12 


15 

1*32 

3*80 






•1 II II 


22 



W. E 

5-16 



,1*89 

1*27 

2*54 

1 *0 

0*79 

0*6241 

21 

886 k 869 Or. 80 

Dec. 

22 

6 

27 

E,W 

72 *9 9*54 

- 

30 

614 

3*40 

3*40 

! 0*7 

0*07 

0*0034 

22 

892 k 916 Or. 80 

Deo. 

21 

o 

37 

E, W 

72 5 41-72 

- 

6 

38**6 

3*46 

3*46 

0*7 

0-13 

0*0118 

23 

930 k 968 Or. 80 

Dec. 

16 

7 

.^9 

K, W 

72 8 4 .V 43 


9 

41 .18 

1 2*05 






II II n 

II 

21 



W, E 

43-60 



41*65 

*•95 

2*00 

1*0 

*33 

1 • 7689 

24 

962 Sc 999 Gr. 80 

Deo. 

18 

1 

38 

E. W 

71 53 38*3.1 

+• 

5 

36*26 

4-59 



1 



II II II 

II 

21 



W.E 

37-83 



25*58 

3*41 

4*00 

1*0 

1 0-67 

0-4489 

25 

1043 k 1063 Or. 80 

Deo. 

18 

5 

25 

E, W 

73 17 5*83 


18 

318 


1 





II II II 

>» 

21 



W, E 

5-64 



1-91 

3-73 

3*69 

I '0 

: 0-36 

0* 1296 

20 

1099 Sc 1116 O r. 80 

Deo. 

21 

12 

49 

E, W 

7 » n 29*15 


16 

26 8+ 

2*31 






It It ft 

II 

22 



W,E 

29*20 



25-77 

343 

2*87 

1*0 

0*40 

0*2116 

27 

1150 Sc 1159 Gr. 80 

Doc. 

21 

7 

37 

W. E 

73 23 24*47 


«4 

20*49 

3*98 

e 





)i It II 

II 

22 



E, W 

24-52 



ao-aj 

4*29 

4 *M 

1*0 

o*8i 

0*6561 

28 

1184 Sc 1256 Gr. 80 

Deo. 

18 

4 

26 

W. E 

72 15 |8‘ia 


16 

44-08 

404 






»• ii II 


21 



K, W 

48 *34 



4.1 MS 

3 86 

3*45 

1-0 

0*12 

0*0144 

29 

1271 & 1232 Gi\ 80 

Deo. 

18 

9 

46 

B,W 

71 45 17-94 

•f 

23 

46- la 

4*06 






ji ft II 

i> 

21 



W.E 

i8*i6 



44-?8 

2*94 

350 

i-o 

6*17 

0*0289 

30 

1285 & 1303 Or. 80 

Deo. 

18 

9 

0 

W,E 

7 « 5 * 33*45 

4 * 

6 

3 '»'.W 

3-82 

3»2 

l‘0 

0-49 

0*2401 

81 

1311 k 1327 Or. 80 

Deo. 

18 

0 

26 

K,W 

71 40 14*17 

, + 

18 

48-60 

2-77 






t* t. 1) 

II 

21 



W,E 

H -43 



47 -68 

1*31 

avi 4 

9 ‘r 

t*i 9 

o* 99|3 



ABSTBACTS AND ST7MMABIB8 OF OBSBEVATION8 AND BE8ULX8. 


(603) 


238. Vizagapatam Baee-line N. 71 * 59 ' + 


8 tan Obienrad 


Mean of 
Date Zenith 
Distances 


Seconds of 
Ilalf of the Co'lutitude g 

Mean Observed ^ 

of N. P. D’s Difference of v 1 ^ 

ZeaithDirtanoo. Mean S 

vation 


1327 k 1365 Or. 80 

*) l» }> 


Dec. 18 o 35 W, D 71 49 49*40 
21 E, W 49 67 


+ 9 13*86 3*26 

J204 171 2*49 0*7 


1411 Sl 1413 Or. 80 

i» 11 f» 


Dec. 18 o 38 W, E 


7 < 59 2*75 
3 03 


+ o 3*18 4*93 

i f >9 4*72 4*83 10 


1452 k 1467 Or. 80 


Deo. 18 14 40 I K, W 

.. 20 


7 * 34 45 ‘ 6 i 

45*66 


24 17*20 2*8f 

I 6 *I 2 1*78 2*30 1*0 


1474 & 1480 Or. 80 

M M ti 


Dec. IB 11 28 

.. 20 


7 * <9 54 * 5 t 
54*74 


- 20 51*12 3*30 

50*71 4*03 3*71 1*0 


1499 k 1517 Gr. 80 

If ft ff 


Deo. 18 12 34 

„ 20 


7 * 35*65 

35*68 


4- 2 28*20 3*94 

17-;6 3-64 3'79 O' 


1517 k 1520 Or. SO 

t3 If If 

1551 k 1573 Or. 80 

fl ff »f 

1680 k 1692 Gr. 80 


1C03 k 1617 Gr, 80 

ft fl >f 

1622 k 1C37 Gr. 80 

ff *3 )l 


Dec. 18 12 17 

I, 20 


Doc. 19 7 44 

I. 20 


Deo. 19 18 29 

20 


Deo. 19 3 35 

.. 20 


Dec. 19 14 45 

I. 20 


72 13 26 * 3 .; - 14 22*44 3*8i 

26*50 24*23 2*27 3*04 0*7 I 0*29 


72 6 52*53 - 7 50*05 2*48 

526 b 49*66 300 2*74 10 0*59 


72 12 39*81 - 13 35*23 4*58 

39 95 3616 3*79 4*19 **o 


71 5^ + » 55‘57 4*64 

9*21 54*43 364 4*14 1*0 


72 19 47*26 - 20 42*91 4*35 

47’4» 4S'4.1 1*99 3**7 »*o 


0*0589 

0^3481 

• 739 ^ 

•6562 

•0256 


1652 k 16G6 Gr. 80 


lr673 k 1681 Gr. 80 

M If fl 

1708 k 1717 Gr. 80 

t> ft ft 

1729 & 1733 Or. 80 

ff If ft 

1713 k 1748 Gr. SO 

fl If II 

1763 k 1793 Gr. 80 

If fl ff 

1798 k 1803 Gir. 80 

ff ff ft 

1816 k 1827 Or. 80 
1862 k. 186$ Or. $0 


Deo. 19 5 44 

I. 23 


Deo. 10 2 26 

„ 20 


Deo. 

20 10 

18 

If 

23 


Doc. 

19 10 

48 

ff 

20 


Dec. 

19 16 

45 

II 

20 


Deo. 

19 2 

22 

If 

20 


De#» 

19 15 

3» 

>1 

20 


Deo. 

19 0 

59 

Deo. 

20 2 

50 

II 

28 



71 48 43*20 
43 '84 


7 » 5 3*04 

409 


72 14 25-38 
25*89 


71 17 48*21 

48*39 


7* 59 8**4 
8*42 


71 39 6*40 

6*59 


71 53 5»*P4 
S»*a3 


72 o 5227 
72 241*7^ 


+ 10 20*77 3*97 I 

18*70 2*54 3*26 1*0 I 0 07 


**■* 5 59' 59 4*3.5 

5i>*98 4*11 4*23 


- 15 22-63 3-75 

22*60 3-29 3*5 


— 18 44*8o 3*41 

44*71 3*68 3*5 


— o 4-28 3*96 

473 3*69 38, 


+ »9 59*04 5*44 

57*28 3*87 40( 


+ S *»‘^7 .V7» 

ll:* 6 l 2*84 3 * 2 l 


- 4 48*52 3*75 3*7i 


3 40 * 0.3 1 1*7.3 
3 


I * o 0*90 
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ASTRONOMICAL LATITUDES. 


238. Vizagapatam Base-line N. Et\d-'Co-fatitude 71 ° 59 ' + 


h 

It 

"C 

4 , o 

rji 

Stars Obserred 

Date 

Mean of 
Zenith 
Distancgs 

Positiona 

of 

Telescope 

during 

Observa- 

tion 

Mean 

of N. P. D’l 

Half of the 
Observed 
DifTerence of 
Zenith Distances 

Seconds of 
Co-latitude 

II4 

It 

e 

P » V 

by eacli 
obser- 
vation 

Moan 



1898 

0 



O / // 

f // 

// 

// 




51 

1888 k 1808 Gr. 80 

Dec. 19 

8 

35 

E, W 

72 8 24-39 

- 9 19-83 

4*57 






>» )l >1 

» 20 



W, E 

24 63 

19-10 

5 * 5 .? 

5*05 

I 0 

1*72 

a’9584 

52 

4003 k 4049 0 r. 80 

Doc. 18 

10 

11 

E, W 

5.1 

+ 5 2 .V 5 .n 

.V 38 






>» >* M 

„ 19 



W,K 

39-81 

24-36 

4-07 

.1-68 

I 0 

0-.15 

1 

0-I22S 










2 P « 

• 48-6 

1 2Put;« 

23-2376 


Summary. 

No, of pairs 62 

No. of observations 100 

Mean difference between observations taken E, W and those taken W, E = — O"' 10 
Observed Co-latitude (weighted mean) 71° 59' 3". 33 + 0"'065 

Correction for Height above Sea-level + O'^’O! 

Final Co-latitude 71° 69' 3'-34 


Astronomical Latitude (A) 
Geodetic Latitude (G) 

Deflection of plumb-line (A— G) 


18 0 66-66 + 0-065 

18 1 2-93 

- 6-27 








Serial No. 
of pair 


ABSTRACTS AND SUMMARIBS OF OBSERVATIONS AND RESULTS, 


( 505 ) 


239 . Waltair— Co-/af/Y«(/e 72® 16' + 

Latitude ... 17 ° 43 ' Instrument — Zenith Telescope 

in. 

Longitude ... 83 22 Mean Height of Barometer 29*85 

Height . . . 200 feet Mean Temperature 74°‘6 

Observer — Captain G. P. Lenox Conyngham, R.E. 


Stars Observed 


1365 & 1395 Gr. 80 


1366 Sc 1411 Gr. 80 

>1 *4 II 

13(!8 & 1395 Or. 80 

II II II 

1411 & 1308 (Jr. 80 

II II II 

1418 & 1440 Gr. 80 

II >1 II 

1451 Sc 1474 Qr. 80 

II II II 

1474 & 1480 Gr. 80 

II II II 

1617 Sc 1620 Gr. 80 

II II II 

1554 Sc 1673 Gr. 80 

II II II 

1673 Sc 1685 Gr. 80 

II II rt 

1585 Sc 1696 Gr. 80 

II i» ♦> 

1596 Sc 1654 Gr. 80 

11 i» II 

1603 Sc mi Gr. 80 

II II » 

1621 & 1628 Gr. 60 

II II II 


Mean of 
Zenith 
Distances 


Positions 

of 

Telescope 

during 

Observa- 

tion 


1894 

Mar. 10 
M 17 


Mar. 10 
I, 17 


Mar. 16 
.1 17 


Mar. 10 

I, 17 

Mar. 16 
„ 17 

Mar. 16 
I, 17 

Mar. 16 
17 


Mar. 16 
.. 17 


Mar. 16 
,1 17 


Mar. 16 
I, 17 


Mar. 16 
„ 17 

Mar. 16 
„ 17 

Mar. 16 
,1 17 

Mar. 16 
,• 17 


Mean 

of N. P. D’s 


12 57*74 
57*7* 


7* 5* 43*«5 
48*81 


72 38 30*78 

3075 


72 17 21*89 
21-85 


Half of the 
Observed 
Difference of I 
Zenith Distances j 


+ 3 42*06 

42*. ^3 


4 - 24 50*53 
5 * 07 


- 21 49 * 8 -; 

51*06 


- o 41*40 

42 -.u 


72 .1* 47*57 
47*54 


7a 23 21*11 
31*07 


72 18 40*75 
40*71 


72 13 6*64 

<»’59 


72 5 37*08 
37*04 


72 20 8*35 
830 


72 14 24*20 
24**5 


7* 59 42'9.^ 
43*88 


7* 64 38 * 9 * 

38 ‘SS 


73 1 48*06 
48*00 


- i6 7*19 
6*56 


- 6 41*27 

42*05 


- 2 1*34 

1*05 


+ 4 3.^ *03 

3»*92 


+ II 12*28 
12*84 


3 28*57 
28*20 


•f 2 15*80 

»S 37 


+ 16 56*64 
i<»39 


+ 33 1*16 

o'Si 


+ 14 50*5^ 

5**98 


Beconds of 
(J'O'luiitude 

by each 
obser- Mean 
vation 


39 *80 

40 04 39*92 


.^9‘.^7 

39*88 39*63 


40*9.^ 

39*69 40*31 


40*49 

39*51 40*00 


40*38 

40*98 40*68 


.^9*84 

39*02 39*43 


.19*4' 

39*66 39*54 


.^9*67 

i 58 ‘ 5 « .^ 9 *<J 9 


.39 

39*88 39*62 


39*78 

40*10 39*94 


40*00 

39*52 39*76 


. 39*57 

.39*27 39*42 


40*07 

39*67 39*87 


38*62 

39*98 39*30 




” ! 

1 

P V V 

1 

0-37 

0*0958 

0*08 

0*0045 

0 76 

0* to43 

0 45 

0*1418 

**J3 

11769 

012 

! 0*0101 

0 01 

1 0*0001 

0*46 

1 

j 0 ' 2 1 1 6 

0*07 

1 0*0034 

t 

o\39 

1 

1 0*1065 

i ? 

0*21 

1 0*0309 

013 

1 0*01 18 

i 

0*32 

1 , 

1 

1 0*1024 

0*25 

0*0625 


16S3 IE 1666 Gr. 80 

I* II *1 


Mar. 16 


71 47 8*09 4 39 30'ii 



( 606 ) 


ASTBONOMICAL LATITin>B 8 . 

539. 'HsAXaSr— Co-latitude 72 ” 16' + 


Stars Obserred 


Position* 

TN-. Telescope Mean Observed 

d £::1 ”>»•■■■'>•• “ I ' T ?”' 

Observa- Zenith Distances 

tion 


Seconds of 
Co-liditude 

bj ench 
obser- Mei 
vatioii 


1678 k 1681 Of. 80 


Mar. 16 
.. 18 


71 3 J7M<) + 13 M-73 38-94 

J 7 -o 8 13 - 1 * 40‘30 39 ‘< 


1690 Sc. 1695 Or. 80 

»» »» II 


Mar. 16 19 44 E, W 7a 28 27*42 

.1 18 W, E 27*33 


- II 48*33 30*19 

48*37 39*06 39 * 


1708 k 1717 Or. 80 Mar. 16 10 18 W, E 72 12 46*75 + 3 52*61 39*36 

I. ,♦ „ II 18 E, W 46*65 52*30 38-95 39*1 


•39 0*1 


1724 k 1792^ Or. 80 Mar. 16 6 20 E, W 72 34 37*42 

M M n M 18 W,E 37*3 


1748 k 1748 Gr. 80 Mar. 16 16 45 W, E 

II II n i> 18 E| W 


17 56*78 40*64 


1748 & 1764 Or. 80 Mar. 16 17 7 W,E 

II If 11 II 18 E| W 


1777 k 1802 Or. 80 Mar. 14 15 34 E. W 

» „ I. 15 W, K 


1798 k 1802 Gr. 80 Mar. 14 15 30 E, W 71 5a 8*92 + 24 30*42 

»» 1. II II 15 W, E 8*87 30*38 I 39*25 


1816 1827 6r. 80 Mar. 14 

♦I i> It II 15 



72* 19 24-88 
34-78 


71 54 t‘.D 32 38*29 

1*26 38*28 


71 59 10*22 4- 17 29*38 39*6 

io’i6 39*13 3 


1831 5 s 186 ^ Or. 80 Mar. 14 2 e6 


II II II 


II 15 


73- 7 i 6*45 + 9 22*40 

16*40 33*84 


1862*56 1865 Oe. 80 Mar. 14 2 49 W, K 7* o 59*42 + 15 39 64 

II If II II 15 K, W 59 36 39*84 


1888 5 t 1308 Gr. 80 Mar. 14 8 35 E, W 72 6 43*02 9 55*84 

.» II I, I, 15 W, K 43*97 S 5 ’ 7 > 


1929 5 s 1070 Gr. 80 Mar. 14 o 23 W, B 73* 5838*59 + 18 0-50 39*09 

»» M It X 5 a,W 38*54 ofOj 39*17 3 


1 ( 977 : 4 2009 On 8O0 Mar. 14 41 ao v B, 74 4* **53 *4 21*28 

» I* II »». IS W;B iM 9 * 3 ’44 


2008 56 2008 Or. 80 I Mars 14 1 4. t$: B; W let* 35 45*33 

W^l 


- *9 5 * 5 * , 39*8 


'eight 















ABSTBACTS AND SITMMABIES OP OBSEBVATIONS AND BBSDLTS. 
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239 . Waltalr— 72° 16 ' + 


i^’s 

Stftn Obsorted 

D»td 

Mean of 
Zenith 
Dmtances 

Poaitiona 

of 

Telescope 

Observa- 

tion 

Mean 

Half of the 
ObaerveU 

Seconds of 
Colutitiide 

1 

.ad 


P e 0 

«> 0 

CO 

of N. P. 0’, 

lliffcrt/ncH of 
ZenitJi Distances 

by eacli 

obser- 

vation 

Mean 

'Z 

Is 

e 



1894 

0 t 


0 / M 

/ // 

// 





31 

2020 4 2026 Qr. 80 

t. )9 » 

Mar, 14 

It 16 

21 4 

W, E 

E, W 

7J 10 4i-7<) 
4f7S 

+ s 5628 

57-66 

39*07 

40-41 

39*74 

0*7 

0*19 

0*0253 

32 

2020 k 2027 Gr. 80 

II »t »» 

Mar. 14 
„ 16 

20 51 

W, E 

E, W 

71 57 J7‘7.5 
»7'7' 

+ 19 II-I 9 
*1*75 

38 - 94 

39 - 46 

39*20 

0-7 

0.15 

00858 

33 

2085 k 2047 Or. 80 

l> »l »» 

Uar. 14 
15 

21 6 

KW 

W, E 

72 0 3 ‘ 66 

3*62 

4- 16 34*51 

35 -43 

.i 8-'7 
.19 -os 

38-61 

0*7 

0 94 

0 - 611^5 

34 

2036 4 2048 Qr. 80 

II II 1» 

M,ir. U 
16 

21 5 

E, W 

W, E 

72 * 9’33 

9*29 

+ 15 29-20 

39*88 

38*53 
39' *7 

38*85 

0*7 

0*70 

0*3480 

35 

2050 4 2083 Gr. 80 

•1 l» tl 

Mar. 14 
.. 16 

It 12 

W. E 

E, W* 

72 46 55*91 
55 86 

- 30 i6‘49 
16-79 

39*42 

39*07 

.19*25 

10 

0*30 

0*0900 

36 

2084 k 2124 Or. 80 

tl >1 »l 

Mar. 14 
.. 15 

3 4 

W. R 

E, W 

72 35 

10-75 

- «8 30-54 
3>‘*6 

40-36 

39-19 

39*93 

I'O 

038 

0*1444 

87 

2144 & 2150 Gr. 80 

It II II 

Mar, 14 

II 16 

0 SO 

E. W 

W, B 

7» 5' 

I ’40 

- 34 21-50 
20-42 

39*04 

40-98 

40-46 

0*7 

0*91 

0*5797 

3$ 

2160 & 2167 Or. 80 

II . II II 

Mar. 14 
16 

1 18 

W, B 

K, \V 

J2 tt 4**19 
4f*5 

— 6 3*66 

1-99 

38*63 

40*26 

.19*45 

1 

0*7 

O'lO 

0-0070 

' 39 

2269 & 2273 Gr. 80 

II >1 It 

Mar. 19 
,1 21 

9 ** 

E, W 

W, B 

71 I* 51 59 
.l''5o 

4 8-53 

948 

40-12 

40*98 

40*55 

0*7 

t ‘00 

0*7000 

40 

2269 & 2288 Gr. 80 

II tl It 

Mar. 19 

II 21 

9 *7 

B, W 

W, B 

71 56 i 4'84 
14-76 

+ *0 15-01 

*5 83 

.39*85 

40*59 1 

40*32 

0*7 

0-67 

0*3142 

• 

41 

2303 Sc 2811 Or. 80 

It It II 

Mar. 1 9 
,1 21 

i 

3 20 

W, E 

K. W 

71 47 5 f 7 » 

- 3» ” S> 

11-03 

40-31 

40-60 

40*41 

1 0 

0-86 

1 

0-7396 

) 43 

2324 & 2354 Gr. 80 

II It It 

Mar. 19 

It 21 

«S 37 

W. B 

E, W 

71 53 48-08 
47-96 

+ It 51-11 

51-84 

39*20 
39 - 80 

39^50 

0*7 

1 

0*05 

o*ooiS 

48 

2355 Sc 2357 Gr. SO 

It tl It 

Mar. 19 

It 21 

*5 47 

E.W 

W, E 

71 4 *-»7 
*'S 

+ 11 37'S» 
36-56 

39 78 

38 - 7 * 

39*5 

0*7 

0*50 

0063P 

44 

2357 4 2371 Gr. 80 

SI II ir 

A" 

Mar. 19 

It 21 

»5 35 

W, B 
B.W 

7 » 15 37-61 
57'64 

+ a 43*i3 

42*95 

39’ 78 
•If 49 

39*^* 

0-7 

o*o 6 

<r* 0025 

44 

2871 2387 Grt 80 

•1 tl tt 

Mar. 19 

It 21 

15 33 

E, W 

W, Ifl 

7 * 14 38-61 
3«S5 

4 2 1*39 

i‘SO 

40*00 

40*03 

4 o*oa 

0*7 

0-47 

0*1545 



( 508 ) 


ASTRONOMICAL LATITUDES. 


239. yNsiltair^Co-latitude 7a° i6' + 


Serial No. 
of pair 

Stare Obeerred 

Date 

Mean of 
Zenith 
Difitancee 

PoeitioDS 

of 

Telescope 

during 

Obeerva- 

tiOQ 

Mean 

of N. P. D’« 

Half of the 
Observed 
DifTeronce of 
Zenith Distances 

Seconds of 
Co-latitude 

B 

3 

‘5 

17 

P 1? t) 

by each 
obser- 
vation 

Mean 



1894 

Q 



O 

/ 

// 

/ 

tf 

// 

// 




4(5 

2432 & 2443 Or. 80 

Mar. 

19 

3 

8 

E, W 

72 

7 

24-07 

+ 9 

J 5‘44 

39 * 5 * 

39 S' 

0-7 

0-04 

0*001 1 

47 

2445 & 2475 Or. 80 

Mar. 

19 

, 

*4 

W, E 

72 46 

4-14 

- 29 

23*32 

40*82 






♦ » »» » 

n 

21 



E, W 



4-09 


3 .V 94 

40-15 

40*49 

1*0 

0-94 

0*8836 

48 

2490 & 2510 Gr. 80 

Mar. 

19 

0 

24 

E, W 

7 * 

^7 

899 

- 0 

29-27 

.W 7 * 






>» ♦» l» 

>» 

21 



W, E 



8-92 


30*34 

.58-58 

. 19 ' 15 

1 *0 

0*40 

0* 1600 

49 

2521 k 2547 Or. 80 

Mar. 

21 

1 

M 

E, W 

7 * 

SO 

6-89 

+ 36 

31-12 

3801 

38*01 

0*7 

1*54 

1 *6601 

60 

2555 Ic 2670 Or. 80 

Mar. 

19 

3 

44 

K.W 

72 

0 

26-32 

+ 16 

13-11 

. 39*33 







It 

21 



W, E 



26-19 


>3 04 

39 **3 

39- *8 

1 *0 

0*27 

0*0729 

61 

2582 k 2599 Gr. 80 

Mar. 

ID 

>3 

9 

W, B 

7 i 

n 

55-89 

~ 9 

16-58 

39*31 






«» l» >» 


21 



B, W 



55-84 


15-72 

40-12 

.39-7* 

1-0 

0*17 

0-0289 

52 

2607 5 c 2615 Or. 80 

Mar. 

19 

9 

10 

E, W 

7 » 

3 

27-64 

•f 13 

11*32 

38-96 





1 

» 4 H It 

91 

21 



W,E 



27'6o 


11*06 

3«*66 

38-81 

1 *0 

0*74 

0-3476 














2P - 

• 42*4 

jjppr- 

' •3-6311 


Summary. 

No. o£ pairs 52 

No. of obserirations 102 

Mean difference between observations taken E, W and those taken W, E = -f 0"^ *06 


Observed Co-latitude (weighted mean) 

72° 

1C' 

39*- -55 

+ 0''053 

Correction for Height above Sea-level 


+ 

O*--©! 


Final Co-latitude 

IT 

16 ' 39 ' -66 


Astronomical Latitude (A) 

0 

= 17 

/ 

43 

20*44 

± 0*p53 

Geodetic Latitude (G) 

= 17 

43 

29*81 


Defiectioa of plamb*liue (A— G) 

at 


«*87 






ASTRONOMICAL LATITUDES 

PART III. 


DEFLECTIONS OF THE PLUMB-LINE. 



( 610 ) 


ASTRONOMICAL LATITUDES. 


ABBEEVIA.TIONS EMPLOYED TO DENOTE IN8TEUMENTS, 


Z. S. R. — Ramsden’s Zenith Sector. 

A. C. No. 1. — Astronomical Circle No. 1. 

A. C. No. 2.— -Astronomical Circle No. 2. 

Z. S. No. 1. — Strange’s Zenith Sector No. 1. 

Z. S. No. 2. — Strange’s Zenith Sector No. 2. 

T. S. 36. — ^Troughton and Simms’ 36-inch 
Theodolite. 


T. S, 24 No. 2. — Troughton and Simms’ 24-inch 
Theodolite No. 2. 

T. S. 14 No. 6. — TVoughton and Simms’ 14-inch 
Theodolite No. 6. 

T. S. 12 No. 2. — Troughton and Simms’ 12-inch 
Theodolite No. 2. 

T. S. 6 No. 1100.— Troughton and Simms’ 6-inch 
Theodolite No. 1100. 

Z. T. — Troughton and Simms’ Zenith Telescope. 



DEFLECTIONS OF THE PLUMB-LINE. 


( 611 J 


TABLE J. — Alphabetical List of all Latitude Stations. 


Refei 

Nil in 

2 

tS 4 

once 

bor 

0) 

H 

a ^ 

o 

Name of Station 

Latitude 

North 

Longitude 
Kast of 
Green- 
wich 

Ifeiglit 
above 
Mean 
Sea Level 

Instrument 

Metliod of 
Observation 

• 

Year 

1 

X. 

c ^ 
o'o 

No. of Latitude 
determinations 




0 / 

0 ' 

Feet 


1 





112 

Acliola 

i8 15 

77 2 

2274 

Z. T. 

Talcott 

1893 

75 

69 


113 

Agi*a-group east point 

27 9 

78 9 

550 

Z. T. 

Talcott 

i 

1898 

39 

39 


114 

Agra-group north point 

27 14 

78 4 

550 

Z. T. 

Talcott 

1898 

43 

37 


115 

Agva-group south point 

27 6 

78 3 

550 

Z. T. 

Talcott 

1898 

43 

47 


116 

Agra-group west point 

27 10 

77 59 

550 

Z. T. 

Talcott 

1898 

44 

40 


117 

Agra Lon gi- ^ 1 -st visit 

27 10 

78 3 

550 

Z. S. No, 1 

Talcott 

1893 

65 

77 



tudo station ^ 2nd 



a 

Z. T. 

Talcott 

1898 

61 ' 

140 


118 

Agra parade point 

27 9 

78 4 

550 

Z. T. 

Talcott 

1898 

53 

66 


119 

Ahiuadpur 

23 3 ^> 

77 43 

i 7>3 

Z. S. No. 1 

Talcott 

3899 

5 « 

70 

1 


Alcampalle 

17 II 

77 37 

1557 

Z. S. No. 2 

Sector 

3872 

35 

63 


120 

Akbar 

30 54 

73 20 

641 

Z. T. 

Talcott 

1901 

45 

5 « 


121 

Akyab 

20 8 

92 56 

20 

Z. T. 

Talcott 

1905 

34 

39 


122 

Alamkhdn 

24 

' 68 46 

67 

Z. T. 

Talcott 

3901 

lOI 

108 


123 

Algi 

25 30 

78 24 

854 

Z.T. 

I'nlcott 

3902 

Oo 

109 


124 

Amritsar 

31 38 

74 55 

770 

Z. S. No. 3 

I'alcott 

1891 

32 

88 

2 


Amsot 

30 23 

77 44 

3140 

AC. No. 1 

Z. ]). 

1801 

94 

366 


125 

Amiia 1 

24 0 

80 32 

21 13 

Z. T. 

Talcott 

1899 

102 

1 10 


126 

Andliidri 

2441 

78 16 

• 330 

Z. T. 

Talcott 

1902 

66 

i 103 

I 


127 

Ankora 

>9 25 

79 39 

1463 

Z. S. No. 2 

Sector 

1889 

7 * 

1 

j 212 

3 


Aramlia 

24 25 

75 2 

1532 

A. C. No. 2 

Z. B. 

1809 

70 

i 4*9 

4 


Arasakulam 

8 14 

77 47 

55 

Z. S. No. 2 

Sector 

1871 

4 * 

j 75 

5 

1 


Badgaon 

20 44 

77 39 

1128 

Z. S. No. 2 

Sector 

1872 

37 

80 


128 

Baliak 

30 45 

78 16 

97*5 

Z. T. 

Talcott 

1903 

34 

36 


129 

Bajamara 

30 46 

77 56 

9681 

Z. T. 

Talcott 

1903 

34 

32 

6 


Bandtir 

H 58 

77 3 

*447 

Z. S. No. 2 

Sector 

1871 

38 

70 . 

7 


Bangalore Baso-line 

13 5 

7742 

3016 

Z. S. No. 2 

Sector 

1870 

44 . 

142 



N. E. End 









8 


Bangalore Base-line 

»3 I 

77 37 

3*26 

Z. S. No. 2 

Sector 

1869-70 

86 

304 



• S. W. End 











(612) ASTRONOMICAL LATITUDES 

TABLE I. — Alphabetical List of all Latitude Stations. 


Reference 

Number 



Longitude 
East of 
Green- 
wich 

Height 
above 
Mean 
Sea Level 




£ 

0 m 

ns es 

S 3 0 

From Vol. 
XI 

o 

i S 

g ^ 
c ^ 

> a 

N ^ 

<A 

Name of Station 

Latitude 

North 

Instrument 

Method of 
Observation 

Year 

'a 3 ? 

d-g 

‘A 

0 




O / 

0 

Feet 






9 


Banog 

30 29 

78 3 

7433 

T.S. 24 N 0.2 

Z. D. 

1851 

18 

197 


130 

Bdnsgop 41 

28 33 

78 34 

677 

Z. S. No. 1 

Talcott 

1899 

83 

108 

10 


Banskho 

26 50 

76 1 1 

1870 

A. C. No. 1 

Z. D. 

1866 

64 

252 


131 

Bhaordsa 

24 8 

78 3 

1387 

Z. S. No. 1 

Talcott 

1898 

74 

75 


132 

Bbimsaiu 

20 58 

79 49 

1490 

Z. S. No. 2 

Sector 

1887 

68 

134 


133 

Biroud 

29 15 

79 45 

6 g 6 '] 

Z. T. 

Talcott 

1903 

31 

5 > 


134 

Bithnok 

27 53 

72 42 

774 

Z. 8. No. 1 

Talcott 

1893 

72 

85 

11 


Black Station 

9 31 

78 5 

346 

Z.S. No. 2 

Sector 

1870 

38 

60 


135 

Bolarum 

17 30 

78 34 

1971 

Z. T. 

Talcott 

189.3 

78 

84 


130 

BoHkonda 

17 43 

79 50 

1363 

Z. S. No. 2 

Sector 

1889 

74 

204 

12 


Bommasaudra 

14 0 

77 30 

2005 

Z. 8. R. 

Z. D. 

1806 

12 

104 


137 

Bostdn 

28 31 

77 33 

758 

Z. S. No. 1 

Talcott 

1900 

85 

106 


138 

Budhon 

1 

24 5 

78 34 

1867 

Z. T. 

Talcott 

1902-03 

62 

127 


139 

Biivgftaili 

18 54 

79 44 

983 

Z. 8. No. 2 

Sector 

1889 

71 

21 1 

13 


Calcutta 

22 33 

88 24 

18 

A. C. No. 2 

Z. D. 

1864-65 

86 

688 


140 

Chamu 

26 40 

72 38 

1065 

Z. 8. No. 1 

'talcott 

1892 

39 

62 


141 

Chaudaos 

28 5 

77 54 

699 

Z. S. No. 1 

Talcott 

1900 

80 

92 


142 

Chandipur 

21 27 

87 5 

53 

Z. T. 

Talcott 

1899 

85 

95 


143 

Chanduria 

25 44 

88 25 

160 

Z. T. 

Talcott 

1901-02 

75 

74 


144 

CMnga 

24 59 

69 54 

349 

Z. T. 

Talcott 

1900-01 

105 

115 


145 

Cbauiana 

24 7 

72 35 

953 

Z. S. No. 1 

Talcott 

1893 

36 

46 


Sector 

32 

57 


146 

Cbaralddnga 

24 53 

88 26 

149 

Z. T. 

Talcott 

1901 

90 

100 

14 < 


Chendwdr 

23 57 

85 29 

2817 

A. C. No. 2 

Z. D. 

1866-66 

34 

408 

15 


Cbikalgurki 

H 59 

77 14 

1516 

Z. 8. No. 2 

Sector 

1871 

38 

54 


147 

Coldba 

>854 

72 51 

75 

Z. T. 

Talcott 

1892 

70 

74 


148 

Cuttack 

20 29 

85 54 

»33 

Z. T. 

Talcott 

1899 

108 

124 


149 

Daiddhari 

24 38 

77 42 

1867 

Z. S.No.l 

Talcott 

1898 

74 

80 


150 

Balea 

22 20 

82 4 

162a 

Z. T. 

Talcott 

1900 

53 

54 




PEFLECmONS OP THE PLUMB-LINE. 


( 613 ) 


TABLE I. — Alphabetical List of all Latitude Stations. 


Reference 

Number 



Longitude 
Kast of 
Gtoeu- 
wich 

ITeigljt 
above 
Mean 
Soa Levo) 





2 

►0 3 
a 0 

From VoL 
XI 

■li, 

B ► ' 

P 

^ £ 

Nfame of Station 

Latitude 

North 

Initrumenfc 

Method of 
Obserration 

* Tear 

^ S 

- g 

0 

16 


(1st visit 

Ddmargidaj„ , 

C2nd „ 

o ^ 

i8 3 

Si 

0 / 

77 43 

a 

Feet 

1941* 

i 946 t 

z. s. 11. 

A. C. No. 1 

Z. D. 

Z. D. 

1816 

1840-41 

13 

32 

205 

1566 


161 

Ddnapa 

*5 56 

80 0 

«50 

Z. T. 

Talcott 

1891 

81 

172 


162 

Dai’gawa 

24 37 

79 4 

1152 

Z.T. 

Talcott 

1903 

50 

188 


153 

Daridpur 

21 47 

LO 

00 

63 

Z. T. 

Talcott 

1699 

93 

106 


164 

Darutippa 

15 I 

79 57 

195 

Z. T. 

Talcott 

1891 

117 

121 



Datairi 

28 44 

77 41 

767 

A. C. No. 1 

Z. D. 

1864 

92 

446 


156 

Decsa 

24 15 

72 14 

443 

Z. S. No. 1 

Talcott 

Sector 

1893 

33 

5 

74 

14 


166 

Dehra Bdn Base-line 
E. End 

30 17 

78 I 

1958 

Z. T. 

Talcott 

1892 

33 

36 


157 

Debra Ddn Haig Ob- 
servatory 

30 19 

78 6 

2240 

Z. T. 

Talcott 

1904-06 

29 

49 



Debra Dun Observa- 
tory (old) 

30 20 

78 6 

2289 

T.S. 24 N 0.2 

Z. D. 

1852 

16 

180 



Deo Dongri 

23 27 

75 35 

1727 

A. C. No. 2 

Z. D. 

1869 

72 

433 


168 

Dora Din PandU 

30 34 

70 59 

490 

Z.S.No. 1 

Talcott 

1894 

40 

52 

20 


Devandr V 

1711 

77 44 

>593 

Z. S. No. 2 

Sector 

1872 

36 

72 

21 


Devaragat 

16 7 

77 44 

1332 

Z. S. No. 2 

Sector 

1871 

39 

69 

22 


Dewarsdn 

26 16 

80 21 

439 

Z. S. No. 2 

Sector 

1885 

33 

1 12 

23 


Dhaigaon 

193* 

75 >5 

1553 

A. C. No. 2 

Z. D. 

1870 

72 

441 

24 , 


Dhdnura 

20 44 

77 44 

1135 

1 

Z.S.No. 2 

Sector 

1872 

35 

59 


159 

DbaulesEvar 

18 26 

74 12 

2939 

Z. T. 

Talcott 

1892-93 

lOI 

102 


160 

Dhdlipalla 

16 26 

80 8 

245 

Z.S.No. 2 

Sector 

1889 

57 

210 


161 

Diddwa 

2451 

71 21 

212 

Z. T. 

Talcott 

1900 

116 

1 1 1 


162 

Diwai 

J950 

79 35 

967 

Z. S. No. 2 

Sector 

1888-89 

74 

204 

26 


r 1st visit 
Doddagunta ig ^ 

13 0 

3 i 

77 40 

fS 

3003 

1 93 

1 

Z. S. R. 

Z. S. No. 2 

Z. D. 

Sector 

1805-06 

1870 

16 

46 

163 

148 

26 


Dotra 

20 41 

77 35 

1 140 

Z. S. No. 2 

Sector 

1872 ' 

35 ■ 

■ 60 

27 


Etora 

26 54 

1 

80 42 

429 

Z. S. No. 2 

Sector 

1885 

29 

99 


^ Eafert to tbomrk at ^ groand lorel of the Obeeptaiory. 
f Do, , do. floor do. do. 












( 514 ) 


ASTEONOSHCAL LATITUDES, 

TABLE I. — AJohabetical List of all Latitude Stations. 


Beference 

i^umber 

of Station 

Latitude 

JN'orth 

Longitude 
EH8t of 

Ci roen- 
wich 

Hoiglit 
above 
Mean 
Sou Level 

Inatrumont 

Method of 
Observation 

Y»»» 

No. of Stars 
observed 

0 CO 

'tJ c 
c 0 

II 

•1 

C « 
jiji'a 

"o 

aw 

o 

£ 

H 

2 

at 





0 / 

0 / 

Feet 






28 


Garinda 


27 56 

75 4 

1204 

A. C. No. 2 

Z. D. 

1868 

70 

416 

29 


Gattiudniyantippa 

16 8 

77 48 

1225 

Z. S. No. 2 

Sector 

1872 

38 

72 

30 


Gogipatri 


(Latit 

ude ob 

scrvati 

ons are not 

reliable and 

require 

revisi 

on) 


163 

Gudali 


14 I 

80 4 

292 

Z. T. 

Talcott 

1891 

86 

1 70 

31 


Guidria 


24 26 

76 7 

1360 

A. C. No. 1 

Z. D. 

1865 

60 

239 


164 

GArmi 


26 36 

78 33 

575 

Z. T. 

Talcott 

1902 

46 

94 



Guru Sikkar See Oria 


• • • 

... 

... 

V 

• « • 

... 

• • • 

32 


Gurwdni 


24 I 

82 20 

2083 

A. C. No. 2 

Z. D. 

1866 

30 

360 

83 


llalda 


19 9 

77 43 

'335 

Z. S. No. 2 

Sector 

1872 

34 

60 



( 1st visit 

22 47 

75 36 

1816 

A. C. No. 2 

Z. D. 

1869 

12 

24 

34 


Harndsa < 












(2nd „ 

>3 

33 

33 

A. C. No. 2 

Z. D. 

1869 

72 

432 


165 

Ildthbena 

> 

19 52 

82 4 

2600 

Z. T. 

Talcott 

1900 

66 

70 

35 


Honnavalli 


14 17 

75 13 

2775 

Z. S. No. 1 

Sector 

1872 

3 ' 

'43 

30 


Uonuur 


14 55 

77 8 

'579 

Z. S. No. 2 

Sector 

1871 

58 

'55 

37 


Hurilaong 


24 2 

84 24 

1378 

A. C. No. 2 

Z. D. 

1866 

50 

400 

38 


Isanpur 


30 38 

76 9 

874 

A. C. No. 2 

Z.D. 

1867 

67 

410 


166 

Jalpaiguri 


26 31 

88 47 

280 

Z. T. 

Talcott 

1902 

41 

83 


167 

Jambo 


27 16 

72 34 

772 

Z. S. No. 1 

Talcott 

1892 

40 

58 

30 


Jaiura 


28 0 

80 31 

536 

Z. S. No. 2 

Sector 

1884 . 

26 

121 

10 


Jetgarb 


26 18 

1 

74 21 

'967 

A. 0 . No. 2 

Z. D. 

1868 

70 

421 

41 


Kaliaua 


2931 

77 42 

828 

A. C. No. 2 

Z. D. 

1839-40 

36 

1870 




'1st visit 

24 7 

77 42 

1765 

Z. S. K 

Z. D. 

1824-26 

17 

388 




2nd 

33 

S3 

33 

A. C. No. 1 

Z. D. 

1839-40 

36 

181 1 

42 


Kalianpur < 

3 rd „ 

33 

33 

33 

A. C. No. 2 

Z. D. 

1840-41 

32 

1529 




ditlx 

33 . 

^3 

33 

A. C. No. 1 

Z. D. 

1865 

80 

320 




[otk „ 

13 

33 

>3 

A. C. No.l 

Z. D. 

1865 

60 

242 

1 

168 

Kalianpur 6th „ 

33 

33 

33 

Z. S. No.l 

Talcott 

1899 

79 

87 


169 

Kdmkbera 


24 0 

77 46 

1780 

Z. S.No.l 

Talcott 

1899 

67 

84 

43 


Kdndkhera 


2 $ 5 « 

80 28 

416 

Z. S. No. 2 

Sector 

1886 

32 

133 




DEFLECTIONS OP THE PLUMB-LINE. 


( 516 ) 


TABLE L— Alphabetical List of all Latitude Stations. 


Reference 

N umber 



Longitude 
Kast of 

(iiM't'ii- 

wicli 

IToiglit 

fthove 

Mt'jin 

Sea Level 




5 ^3 

^ a 

"o 

SH 

o 

£ 

From pre- 
sent volume 

Name of Station 

Lntitude 

North 

Instrument 

Met hod of 
Observation 

Year 

• 

C/J ® 

0 s 

O'? 

0 «, 


170 

Kanheri 

0 / 

i8 30 

0 / 

75 46 

Teel 

2610 

Z. T. 

Taloott 

1893 

108 

103 

44 


Kilnkra 

25 38 

76 10 

1652 

A.C.No.l 

Z. D. 

1 860 

62 

239 

45 


Karachi 

24 50 

67 4 

35 

A. C. No. 1 

Z. D. 

185.*) 

34 

1614 

46 


Kardra 

24 5 

81 18 

1966 

A. C. No. 2 

Z. lA 

iSOd-GT 

50 

400 

47 


Karaundi 

23 11 

80 2 

1625 

T. S. 30 

Z. D. 

1807 

2 2 

264 


171 

Karia 

ig 12 

82 10 

2014 

Z. T. 

Talcott 

1900 

100 

104 


172 

Karothol 

24 54 

67 56 

260 

Z. T. 

1'alcott 

1901 

90 

100 

48 


Kiilpalaiyam 

'o 57 

77 43 

878 

Z. S. No. 2 

Sector 

1870 

50 

‘33 


173 

Kaulia 

27 49 

85 17 

7 « 5 ' 

T. S. (5 No 
1100 

Z. D. 

1903 

4 

21 

49 


Kom 

18 11 

75 21 

i95‘ 

A. C. No. 2 

Z D. 

1870 

68 

406 

50 


Kesri 

25 47 

77 43 

1487 

A. C. No. 1 

Z. D. 

1801-65 

96 

375 

51 


Kharaor 

25 45 

74 50 

>393 

A. C. No. 2 

Z. T). 

1808 

74 

444 


174 

Khankharia 

24 37 

7‘ 56 

362 

Z. T. 

Talcott 

1900 

92 

93 

52 


Khiinpisura 1st visit 

18 46 

74 49 

275 ‘ 

A. C. No. 2 

Z. D. 

1870 

59 

59 


175 

Khanpisura 2nd „ 

JJ 

• >5 

9> 

Z. T. 

Talcott 

1893 

103 

1 10 

53 


Khimudua 

30 22 

75 3 

731 

A. C. No. 1 

Z. D. 

1867 

50 

429 


176 

Khirsar 

28 30 

72 42 

603 

Z. S. No. 1 

Talcott 

1893 

74 

93 


177 

Khori 

25 I 

69 6 

63 

Z. T. 

Talcott 

1901 

98 

118 


178 

Khundabolo 

*9 5' 

85 i' 

3J>5 

Z. T, 

1 

Talcott 

1899 

94 

1 10 


179 

Kidarkanta 

31 1 

78 13 

12509 

1 

Z. T. 

Talcott 

1903 

34 

36 


180 

Kistama 

14 27 

79 48 

* 458 

Z. T. 

Talcott 

1891 

86 

164 

54 


Kodangal 

17 8 

77 41 

1906 

Z. S. No. 2 

Sector 

1872 

38 

72 

55 

1 

Koramdr 

14 8 

75 1 

2527 

Z. S. No. 1 

Sector 

1872 

3‘ 

114 

56 


Kudankulam 

8 10 

77 44 

‘75 

Z. S. No. 2 

Sector 

1871 

54 

193 

67 


( 1st visit 
Kundgol ■{ 

land „ 

15 15 

75 17 

2147 

9 ^ 

Z. S. No. 1 

Z. S. No. 1 

Sector 

Sector 

1871 

1872 

47 

32 

‘75 

120 


181 

• 

Eurseong 

26 52 

88 18 

4428 

Z. T, 

Talcott 

1902 

35' 

• 57 




5l^i A«iP6»NOMIOAL EA-TITUDES. 

TABLE 1 .— Alphabetical L^t of all Latitude Stations. 


it^«r0Aoe 

K umber 

, 

Name af Station 

Latitude 

North 

Cioncitude 
iCimt of 
Green- 
wich 

■» 

Height 
above 
Mean 
Sea Level 

, Instrument 

Metliod of 
Observation 

' . 

Year 



c 

^ fc 

0 S 

No. of Latitude 
determinations 

bh 

g 

From pre- 
sent volume 




o / 

0 / 

Feet 





c 

68 


Kutipdrai 

9 29 

78 3 

i .347 

Z. S. No. 2 

Sector 

1870 

* 57 

182 

69 


Lddi 

23 9 

77 45 

CO 

Cn 

A. 0 . No. 3 

Z. L. 

1865 

126 

45 * 


182 

Lddimsir 

29 22 

72 2 

468 

Z. 8. No. 1 

Talcott 

1894 

86 

108 


183 ’ 

XiambatacU 

31 I 

77 57 

10474 

Z. T. 

Talcott 

19 b 8 

39 

43 

60 


Linganapalle 

17 7 

77 45 

1815 

Z. S. No. 2 

■ 

Se<%r 

1872 

37 

7 * 


184 

Lingmdra 

21 43 

80 1 1 

1400 

Z. S. No. 2 

Sector 

1887 

66 

182 


186 

LoMgara 

26 2 

88 24 

205 

Z. T. 

Talcott 

1902 

58 

64 

61 


Lora 

23 30 

80 12 

1923 

A. C. No. 2 

Z. D. 

1866 

50 

400 


186 

Losalli 

24 6 

77 36 

*749 

Z.S.No. 1 

Talcott 

1899 

65 

77 


187 

Ldnki 

24 58 

70 42 

588 

Z. T. 

Talcott 

1900 

69 

39 


188 

Madbupur 

23 57 

88 32 

92 

Z. T. 

Talcott 

1901 

80 

9 * 


18 a’ 

Madras Observatory 

13 4 

80 17 

54 

Z. S. No. 2 

Sector 

1896.97 

43 

lOI 


190 

Mahadeo Pokra 

27 42 

85 34 

7095 

T. S. 6 No. 

Z. D. 

1903 

1 

3 

*5 







1100 





62 


Majala 

1647 

74 29 

26 J 3 

Z. S. No. 1 

Sector 

■ 1872 

44 

191 


191 

Majhdr 

26 6 

78 31 

1028 

Z. T. 

Talcott 

1902 

67 

104 


192 

Mai 

00 

84 33 

483 

Z. T. 

Talcott 

1899 

87 

102 

63 


Maldncha 

j 

23 54 

87 8 

970 

A. C. No. 2 

Z. D. 

1865 

32 

384 

64 . 


Mandala i 

19 3 

77 46 

1294 

Z. S. No. 2 

Sector 

i 

1872 

35 

64 


193 

Mandvi ! 

00 

CO 

00 

73 35 

4121 

Z.T. 

k' 

Talcott 

1892 

93 

99 

66 


Mangalore i 

12 52 

74 53 

i86 

Z. S. No. 1 

Sector 

1872 

44 

171 

66 


Mdvinbdnda ' 

16 25 

74 50 

2583. 

Z. S. No. 1 

Sector 

1872 

38 

*31 


194 

Mooltan 

30 11 

71 29 

420 

Z. 8. No. 1 

Talcott 

1894 

62 

75 


195 

Monlmein 

16 30 

97 40 

90 

Z. T. 

Talcott 

1906 

49 

52 

67 


Murree 

3355 

73 27 

• « • 

T. 8. 36 

Z. D. 

1868 

22 

1 10 



rlst visit 

CO 

0 

10 

CO 

00 

6937 

A. C.No.l 

Z. D. 

1866 

12 

95 

68 


Mussooree <2iid „ 


39 

99 

A.O.N0.I 

Z. B. 

1867 

33 

136 



CSrd „ 

t$ 

>1 

99 

A. 0 . No. 2 

Z. B. 

1867 

12 

48 



DEFLECTIONS 01 THE PLUMB-LINE. 
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TABLE L— Alphabetical List of all Latitude Stations. 


1 Refercnoe 

1 Number 

- 



Longitude 
£a«t of 
Green- 
wich 

Heiglit 
above 
Mean 
Sea Level 




-*8 

0 0 
in. 

13 


From pre- 
sent toluine 

Name of Station 

Latitude 

North 

Instrument 

Method of 
Obaervation 

• 

Year 

0 ^ 

te'o 


196 

NagarkMna 


O / 

22 23 

0 / 

91 51 

Feet 

290 

Z. T. 

Talcott 

1906 

42 

41 


197 

Ndharmau 


23 30 

78 52 

1940 

Z. T. 

Talcott 

1903 

40 

121 

69 


Namtbabad 


‘5 6 

77 39 

1 169 

Z. S. R. 

Z. D. 

1811 

19 

170 

70 


Navaliir 


IS 26 

75 6 

2445 

Z. S. No. 1 

8ector 

1872 

32 

127 


198 

Nidlamari 


17 2 

7946 

1144 

Z. S.N0.2 

Sector 

1889 

72 

211 

71 


Nimbdgal 


H52 

77 H 

1565 

Z. S. No. 2 

Sector 

1871 

38 

58 

72 


Nitnkdr 


27 21 

80 32 

486 

Z. S. No. 2 

Sector 

1886 

28 

119 


199 

Nitali 


18 17 

76 19 

2289 

Z. T. 

Talcott 

1893 

‘15 

118 

73 


Nob 


27 51 

77 41 

710 

A. 0 . No. 1 

Z. D. 

1864 

94 

401 

74 


Nojli 


29 53 

77 43 

929 

A. C. No. 1 

Z. D. 

1863-64 

90 

495 


200 

Ongole 


15 30 

80 5 

250 

Z. T. 

Talcott 

1891 

84 

167 


201 

Oria 


24 38 

72 48 

4200 

Z. S. No. 1 

Talcott 

Sector 

1893 

34 

33 

84 

66 

76 


Pachapdlaiyam 

j 1st visit 
|2nd „ 

I I 0 

77 40 

970 

» 

Z. S. R. ! 

Z. 8. No. 2 

Z. D. 

Sector 

1806 

1870 

20 

48 

188 

143 

76 


Fabdrgarli 


24 56 

77 44 

1641 

A. C. No. 1 

Z. D. 

1866 

90 

365 

77 


Fandalagudi 


923 

78 8 

217 

Z. 8. No. 2 

Sector 

1870-71 

38 

65 


202 

Faramptidi 


17 13 

81 15 

684 

Z. T. 

Talcott 

1894 

72 

73 


203 

Fathdidi 


21 49 

82 19 

879 

Z. T. 

Talcott 

1900 

62 

61 


204 

Fatna 


21 47 

87 14 

80 

Z. T. 

Talcott 

1899 

85 

126 

78 


Pdvagada 


14 6 

77 19 

3022 

Z. 8. R. 

Z. D. 

1806 

6 

67 

79 


Pavia 


35 27 

80 47 

481 

Z. 8. No. 2 

Sector 

1885 

35 

134 

80 


Feddapdd 


16 17 

77 47 

1090 

Z. 8. No. 2 

Sector 

1872 

28 

107 


205 

FhaUut 


27 13 

88 3 

11815 

Z. T. 

Talcott 

1902 

23 

14 

81 


Fialmudi 


17 4 

77 39 

1869 

Z. 8. No. 2 

Sector 

1872 

36 

62 


206 

Firmulo 


17 53 

78 38 

2093 

Z. T. 

Talcott 

1893-94 

84 

89, 

82 

i 

i 

Fort Blair 


(This 

station 

is not 

connected 

with the 

triangu 

lation) 


88 

[ 

Foshkar 


(Lati 

tude 

obser 

vations are 

unreliable 

and requ 

ire revi 

sion) 

84 


Fotenda 

‘ 

24 37 

81 0 

993 

Z. S. No. 2 

Sector 

1885 

3 > 

115 
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ASTRONOMICAL LATITtTDBS. 

TABLE 1. —-Alphabetical List of all Latitude Stations. 


Beferenoe 

Number 


Name of Station 


Prome 

Punnse 


1st visit 
2nd „ 


Quetta 

Eddhdpuram 

Rdjpur 

Rdjuli 

Rakbi 

Ramai 

Rumb^gh 

Rdmgir 

Rdm Thai 

Rdmu&pur 

Rangir 

Rdngrai 

Ranjitgarh 

Rdwal 

Rewat 

Rojhra 

Salimpur 

Samdari 


Sangatpur 

Sdnjib 

Sankrdo 


j 1st visit 
1 2nd „ 


Lonftitude 
Latitude Boat of 
North Green- 
wich I Sea Level 


loatrament 


1849 
8 9 
)) 

30 12 
8 17 

30 24 
20 13 
29 17 
20 57 

24 5 > 
183s 

28 30 
28 22 
24 o 
20 48 

32 35 
18 32 

26 54 

24 57 

27 47 

25 49 

31 18 

99 

«7 31 
I28 2 


95 *5 
77 40 

99 

67 3 

77 45 

78 8 

79 47 

76 9 

82 II 
67 3 

79 74 
75 3 

80 31 
79 28 

77 38 
7440 

83 36 

74 *9 
70 17 

78 33 
72 37 

75 5 
)* 

82 44 
78 35 


Z. T. 

Z. 8. R. 

Z. 8. No. 2 
T,S.12No.2 
Z. 8. No. 2 
Z.T. 

Z.S.N0.2 
A. C.N0.I 
Z.T. 

I 

T. 8. 36 
Z. 8. No. 2 
A. C. No. 2 
Z. 8. No. 2 
A. C. No. 2 
Z. 8. No. 2 
Z. T. 

Z. T. 

A. C. No. 2 
Z.T. 

Z. 8.N0.1I 
Z. 8.N0.I 
A. C. No.! 
A.O.N0.2 
Z. T. 

Z. 8. No. 1 


Sarandipat See Sarey 
Kban 

Sarey Khan 


22 13 80 5 1409 Z.S.No. 2 


Method of 
Observation 

1 

Ymt 

Taleott 

1905 

Z. D. 

1800 

Sector 

1871 

Z. 1>. 

1904 

Sector 

1871 

Taleott 

1892 

Sector 

1887 

Z. 1>. 

1866 

Taleott 

1900 

Z. I>. 

1863 

Sector 

1889 

Z. D. 

1868 

Sector 

1884-86 

Z. D. 

1867 

Sector 

1872 

Taleott 

1901 

Taleott 

1898-99 

Z, D. 

1868 

Taleott 

1900 

Taleott 

1900 

Taleott 

1893 

Z. D; 

1867 

Z.l>. 

1868 

Taleott 

1894 

Taleott 

• • 0 

1900 

• • •. 

Sector 

1886 















DBPLBCnOWfir OF THF MitTHRUlTB. 


( 519 ) 


TABLE I.— Alphabetical List of alt Latitude Stationd. 


Beferenoe 

Number 



Longitude 
Eaat of 
Green- 
wich 

Height 
above 
Mean 
Sea Level 




”1 
a * 

« a 

^ 3 

‘■S 

From VoL 
XI 

From pro- | 
sent TOimne 

Name of Station 

Latitude 

North 

Inftrument 

Method of 
Obaervation 

• 

Year 

11 

s 

55 


221 

Sarkdra 

o / 

29 16 

0 / 

78 35 

Feet 

761 

Z.S.No.l 

Talcott 

1899 

70 

84 


222 

Saugor 

23 50 

7849 

2033 

Z. T. 

Talcott 


33 

102 

‘96 


Sawaiptir 

29 39 

75 6 

697 

A. O.No.l 

Z. D. 

1867 

50 

418 


223 

Senokal 

26 59 

88 20 

8600 

Z. T. 

Talcott 


19 

20 

96 


Sh^hpur 

32 2 

75 8 

830 

A. O.No.l 

Z. D. 

1866-67 

40 

898 

97 


Shtilakarai 

932 

77 59 

333 

Z. S.N0.2 

Sector 


40 

77 


224 

Siliguri 

26 42 

88 27 

401 

Z. T. 

Talcott 


33 

42 


225 

Singdwdram 

»7 45 

8059 

714 

Z. T. 

Talcott 

1894 

69 

83 


226 

Sironj Base-line 

N. E. End 

24 9 

77 53 

1481 

Z. S. No. 1 

Talcott 

1898-99 

82 

90 


227 

Sirsa 

28 55 

78 35 

739 

Z. S. No. 1 

Talcott 

1899 

74 

86 


228 

Sitdpdr 

21 25 

80 22 

1237 

Z. S. No. 2 

SectCHT 

1887 

65 

166 


229 

Sonada 

23 7 

72 48 

250 

Z.S. No.l 

Talcott 

1893 

47 

77 


230 

St. Thomas’s Mount 

13 0 

80 14 

25a 

Z. T. 

Talcott 

1890 

78 

123 


231 

Sdrantdl 

24 14 

77 43 

1802 

Z. S. No. 1 

Talcott 

1899 

72 

81 

98 


Takalkliera 

21 6 

7741 

1094 

Z. S. E. 

Z. D. 

1823-24 

24 

414 

99 


Talegaon 

19 1 

7740 

1233 

z. s.No.a 

Sector 

1872 

34 

64 

100 


Tanakarakulam 

8 14 

77 41 

176 

Z. S. No. 2 

Sector 

1871 

36 

57 

101 


Tdsing 

27 53 

76 15 

2050 

A. O.No.l 

Z. D. 

1866 

60 

233 


232 

Telu 

28 56 

72 17 

470 

Z.S. No.l 

Talcott 

1893-94 

68 

77 

102 


Thikri 

22 I 

75 27 

851 

A. C.N0.2 

Z. D. 

1869-70 

74 

45 » 


233 

Thob 

26 3 

72 25 

856 

Z. S. No. 1 

Talcott 

1892 

39 

65 


284 

Tinsia 

24 6 

77 21 

1776 

Z.S.No.l 

Talbott 

1899 

60 

70 

103 


Tirurendipuram 

u 45 

79 45 

• • • 

Z. S. E. 

Z. D. 


8 

68 


285 

Tonglu 

27 2 

88 8 

10073 

Z. T. 

Talcott 


21 

‘7 

104 


TSnsalgutta 

16 18 

77 37 

»i 33 

Z. S.N0.2 

Sbotor 

1872 

34 

65 

105 


Tuagat 

16 10 

77 37 

‘ 45 ° 

Z. S. No. 2 

Sector 

1871 

33 

64 

106 



26 S7 

7740 

810 

A. O.No.l 

Z. D. 

1864 

92 

365 

107 


.Valvfidi 

20 44 

75 H 

1125 

A. 0 . No. 2 

Z. D. 

1870 

72 

435 



























ASTRONOMICAL LATITCDEa 


(« 20 ) 


TABLE L— Alphabetical List of all Latitude Stations. 


Beferenoa 

Kumber 



Longitude 
l%ast of 
Oieen- 
wich 

Height 
above 
Mean 
Sea Loyel 

1 



!■§ 

“c 

‘SJ 

* 

•* 

0 

0 0 

6H 

1 

Prom pre- 
sent Tolume 

f 

Name of Station 

Latitude 
5orth ' 

Instrument 

Method of { 
Obserration 

Year 

’tL 

»3.2 
^ g 

fc’S 


236 

VAnAkonda 

O / 

17 36 

0 / 

79 25 

Feet 

1664 

Z.T. 

Talcott 

1894. 

78 

85 

108 


Vijaydpati 

8 12 

77 49 

90 

Z. S.N0.2 

Sector 

1871 

42 

77 


237 

Virdria 

2457 

71 5 

460 

Z. T. 

Talcott 

1900 

95 

102 


238 

Vizagapatam Base-line 
N. End 

18 I 

83 16 

181 

Z. T. 

Talcott 

1898 

lOO 

100 

109 


Voi 

>9 7 

77 37 

H39 

Z. S. No. 2 

Sector 

1872 

35 

65 


230 

Waltair 

17 43 

83 22 

200 

Z. T. 

Talcott 

1894. 

85 

102 

110 


Yerragunta 

00 

77 J 

1698 

Z. S. No. 2 

Sector 

1871 

39 

75 

111 


Tettimalai 

11 4 

77 53 

617 

Z. S. No. 2 

Sector 

1870 

56 

171 
















From Yol. 


DEFLECTIONS OP THE PLUMB-LINE. (521) 

TABLE IL— Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 


Reference 

Number 



Name of Station 


Achola 

Agra-group east point 

Agra-group north point 

Agra-group south point 

Agra-group west point 

Agra Longitude station 

Agra parade point 

Ah mad pur 

Akampalle 

Akbar 

Akyab 

Alamkhdn 

Algi 

Amritsar 

Amsot 

Amiia 

Andhidri 

Ankora 

N 

Aramlia 

Aras^kulam 

Badgaon 

Bahak 

Bajamara 

Banddr 

Bangalore Base-line 
N. E. End 

Bangalore Base-line 
S. W. End 

Banog 


Astronomical 
Latitude 
== A 


Geodetic Latitude 
= G 


Deflection of 
Plumb-line 
•= A-G 

(Northerly repative) 
(Houtlterly positive) 


Region 
in winch the 
atafioti lice 

Vtd6 Tabu in* 


0 

/ 

// 

0 

/ 

// 


If 

18 

14 

44*87 

18 

14 

48*12 


3*25 

27 

9 

i6* 21 

27 

9 

21*00 


4*79 

27 

14 

10*31 

27 

14 

14* 10 

— 

3*79 

27 

5 

32*95 

27 

5 

38 * 5 > 

— 

5*56 

27 

9 

41*43 

27 

9 

45*86 

— 

4*43 

27 

9 

34-62 

27 

9 

39*93 

•— 

5*31 

27 

8 

52*18 

27 

8 

57*47 

— 

5*29 

23 

36 

18*42 

23 

36 

20*88 

— 

2*46 

17 

10 

50*39 

17 

10 

53*96 

— 

3*57 

30 

S 3 

38*53 

30 

33 

43*27 

— 

4*74 

20 

8 

14*87 

20 

8 

12*86 

+ 

2*01 

24 

49 

30*50 

24 

49 

31*23 

— 

0*73 

25 

29 

48* 16 

25 

29 

46* 19 

+ 

1*97 

31 

38 

2*51 

31 

37 

58*72 

+ 

3*79 

30 

22 

16*02 

30 

22 

44*86 

— 

28*84 

23 

59 

57*02 

23 

59 

56*24 

+ 

q 

00 

24 

4 ‘ 

11*31 

24 

41 

6*78 

+ 

4*53 

19 

24 

26*63* 

19 

24 

34*75 

— 

8*12 

24 

25 

2*66 

24 

25 

7*27 

— 

4*61 

8 

13 

41*96 

8 

>3 

39*52 

+ 

2*44 

20 

44 

> 5*54 

20 

44 

23*06 

— 

7*52 

30 

44 

37*60 

30 

45 

5*22 

— 

27*62 

30 

4 $ 

27*79 

30 

45 

56*20 

— 

28*41 

14 

57 

44*41;', 

>4 

57 . 

42*32 

+ 

2*09 


53*17 


56*05 


13 o 36*12 13 o 40*91 

30 28 4* 18 30 28 36*91 


- 2*88 


No. 6 


No. 

5 

No. 

6 

No. 

6 

No. 

7 

No. 

7 

No. 

5 

No. 

10 


No. 

6 

No. 

3 

No. 

5 

No. 1 

No. 

3 

No. 

3 

No. 

8 


No. 1 


— 32*73 I No. 1 


No. 

9 

No. 

1 


* la TtibU HI India lu* b««n diridad into ton reciona t Ui« diTuioa w iUuttratod in Plato VI. 
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ASTEONOMICAL LATITUDES. 


TABLE II.— Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 


Boference 

Number 

Name of Station 

Astronomical 
Latitude 
= A 

Geodetic Latitude 
= G 

Deflection of 
Plumb-line 
= A - G 

(Northerly ne^fatiTo) 
(Houtherly positive) 

Region 
in whicli the 
station lies 

VidQ Table HI 

2- 

r 

From pre- 
sent Tolume 




o 

/ 

// 

0 

/ 

ft 


ft 




130 

Bdnsgopdl 

28 

33 

23* 28 

28 

33 

28-08 

— 

4-80 

No. 

3 

10 


Banskho 

26 

50 

2-37 

26 

50 

7-89 

— 

5-52 

No. 

5 


131 

Bliaordsa 

24 

8 

5-13 

24 

8 

3-74 

+ 

1-39 

No. 

4 


132 

Bhlmsain 

20 

57 

28-54 

20 

57 

35-96 

-- 

7-42 

No. 

8 


133 

Birond 

29 

14 

29-72 

29 

15 

14-15 

— 

44-43 

No. 

1 


134 

Bithiiok 

27 

53 

24-97 

27 

53 

22*03 

+ 

2-94 

No. 

5 

11 


Black Station 

9 

31 

4*22 

9 

31 

1-30 


2*92 

No. 

9 


135 

Bolarum 

17 

30 

7-36 

17 

30 

13-41 

— 

6-05 

No. 

8 


136 

Bolikonda 

17 

42 

29-08 

«7 

42 

35*82 

— 

6-74 

No. 

8 

12 


Bummasandra 

13 

59 

42-63 

13 

59 

36-34 

+ 

6-29 

No. 

9 


137 

Bostan 

28 

30 

54-25 

28 

30 

59*64 

— 

5*39 

No. 

6 


138 

Budhon 

24 

5 

8-99 

24 

5 

8-41 

+ 

0-58 

No. 

4 


139 

Burgpaili 

18 

54 

3-48 

18 

54 

7-20 

— 

3-73 

No. 

8 

13 


Calcutta 

22 

32 

55-58 

22 

32 

54-67 

+ 

0*91 

“ No. 

3 


140 

Cliamu 

26 

39 

53*44 

26 

39 

52-74 


0-70 

No. 

6 


141 

Chandaos 

28 

5 

0-71 

28 

5 

1-59 

— 

0-88 

No. 

6 


142 

Ohandipur 

21 

26 

34-03 

21 

26 

36-99 

•— 

2*96 

No. 

8 


143 

Chanduria 

25 

44 

3J-93 

25 

44 

27-47 

+ 

4-46 

No. 

8 


144 

Chdnga 

24 

58 

47*25 

24 

58 

47-00 

+ 

0-25 

No. 

6 


145 

Chauidna 

24 

6 

25-39 

24 

6 

36-64 

— 

11-25 

No. 

7 


146 

Cbaralddnga 

24 

52 

45-36 

24 

52 

43-95 

+ 

1-41 

No. 

3 

14 


Chendwdr 

23 

57 

16-82 

23 

57 

13-75 

+ 

3-07 

No. 

3 

16 


Cbikalgurki 

14 

59 

5-16 

14 

59 

4-53 

+ 

0-63 

No. 

9 

' 

147 

Coldba 

18 

S 3 

39*15 

18 

53 

49-48 

— 

JO -33 

No. 

7 


148 

Cuttack 

20 

28 

52-05 

20 

29 

0-68 

— 

8-63 

No. 

8 


149 

Daiddbari 

24 

38 

18-79 

24 

38 

17*59 

+ 

1-20 

No. 

4 


160 

Balea 

22 

19 

30-25 

22 

*9 

33*63 

— 

3*37 

No. 

8 

16 


Bdmargida 

18 

3 

14-92 

18 

3 

» 7 * 3 S 

— 

2*43 

No. 

7 


161 

Bdnapa 

‘5 

SS 

59*69 

*s 

56 

0-14 

- 

0*45 

No. 

8 






DEFLECTIONS OP THE PLUMB-LINE. ( 52 ») 

TABLE IL— Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 


Reference 

Number 

Name of Station 

Astronomical 
Latitude 
= A 

Geodetic Latitude 
= G 

Deflection of 
PluQfib-line 
= A - G 

(Northerly negative) 
(Southerly positive) 

Region 
in whu-h the 
Htatioii lies 
Vide Tabu III 

From Vol, 
XI 

From pre- 
sent Tolume 




o 

/ 

// 

0 

/ 

// 


// 




152 

Dargawa 

24 

37 

17-32 

24 

37 

13-21 

+ 

4-11 

No. 

3 


163 

Dariiipur 

21 

47 

28*82 

21 

47 

27-95 


0-87 

No. 

3 


164 

Darutippa 

15 

0 

33 ’52 

>5 

0 

36-47 

— 

2-95 

No. 

8 

17 


Datairi 

28 

43 

58-67 

28 

44 

4-49 

— 

5-82 

No. 

6 


166 

Deesa 

24 

15 

21 - 15 

24 

‘5 

29-35 

— 

8- 20 

No. 

7 


166 

Dehra Dun Base-lino 

30 

16 

37-26 

30 

17 

7-35 


30-09 

No. 

1 



E. End 












157 

Dehra Dun Haig Observa- 

30 

18 

51-80 

30 

•9 

28-73 

— 

36-93 

No. 

1 



tory 











18 


Dehra Ddn Observatory 
(Old) 

30 

19 

19-56 

30 

19 

57-07 


37-51 

No. 

1 

19 


Deo Dongri 

23 

26 

43' »7 

23 

26 

47-79 

— 

4-62 

No. 

7 


168 

Dera Din Pandh 

30 

33 

59 63 

30 

34 

1-87 

— • 

2*24 

No. 

6 

20 


Devanur 

17 

10 

56-88 

17 

I I 

0-43 

— 

3-55 

No. 

7 

21 


Dovaragat 

16 

6 

31-98 

16 

6 

37*27 

— 

5*29 

No. 

7 

22 


Dewarsdn 

26 

15 

58-32 

26 

«5 

52-89 

+ 

5-43 

No. 

3 

23 


Dhaigaon 

19 

30 

30-82 

19 

30 

35-04 

— 

4’ 22 

No. 

7 

24 


Dhanura 

20 

44 

3-35 

20 

44 

10-84 

— 

7-49 

No. 

7 


169 

Dhauleshvar 

18 

25 

42*84 

18 

25 

41-64 

+ 

1 - 20 

No. 

7 


ICO 

Dhiilipalla 

16 

25 

53*47 

16 

25 

56-75 

— 

3-28 

No. 

8 


161 

Didiiwa 

24 

51 

17-32 

24 

51 

19-36 

— 

2 •04 

No. 

6 


162 

•Diwai 

19 

49 

26-87 

19 

49 

32-57 

— 

5-70 

No. 

8 

25 


Doddagunta 

12 

59 

5‘-52 

12 

59 

55-76 

— 

4-24 

No. 

9 

26 


Dotra 

20 

41 

22*25 

20 

41 

28-91 

— 

6-66 

No. 

7 

27 


Etora 

26 

54 

22-63 

26 

54 

17-85 

+ 

4-78 

No. 

3 

28 


Oarinda 

27 

55 

30-05 

27 

55 

30-55 

— 

0-50 

No. 

6 

29 


Gattindrdyantij^a 

16 

7 

48-95 

i6 

7 

54*81 

— 

5-86 

No. 

7 

30 


Goglpatri 

(Latitude 

observati 

ons are not reliable 

and 

require 

revision) 


163 

Gudali 

14 

1 

10-65 

14 

K 

9*45 

+ 

I • 20 

No. 

9 - 

31 


Gurdria 

24 

as 

31-98 

24 

as 

32-46 


0*48 

No. 

4 
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ASTEONOMICAL LATITUDES. 


TABLE IL— Deflections of the Plumb-line at Latitude Stations arranged alphabetical! g. 


Reference 

N umber 








Deflection of 
Plumb-line 
= A - G 

(Northerly nej.r»tive' 
(.S outlier ly positive) 


~1 

From Vol- 
XI 

® fi 

ll 

an 

Name of Station 

iisrronomicai 
Latitude 
= A 

Geodetic Latitude 
= G 

in wliic'h the 
stiition lies 

Vide Table HI 




0 

/ 

// 

0 

/ 

// 






164 

Gdrmi 

26 

36 

5'97 

26 

36 

3-63 

+ 

2-34 

No. 

8 

32 


Gurwani 

24 

I 

28-93 

24 

I 

25*71 

+ 

3-22 

No. 

3 

33 


Halda 

19 

9 

24-41 

19 

9 

29-38 

— 

4-97 

No. 

7 

34 


Harnasa 

22 

47 

26-71 

22 

47 

29*91 

— 

3-20 

No. 

7 


165 

Hathbena 

19 

5 « 

42-60 

19 

51 

42-34 

-f 

0* 26 

No. 

8 

35 


Honnavalli 

14 

16 

30-76 

H 

16 

32*46 

— 

I * 70 

No. 

9 

36 


Ilonniir 

14 

55 

22*20 

H 

55 

18*96 

+ 

3-24 

No. 

9 

37 


Iluribiong 

24 

2 

16-74 

24 

2 

5-99 

+ 

10*75 

No. 

3 

38 


laaiipur 

30 

38 

16-03 

30 

38 

20-01 

— 

3-98 

No. 

5 


166 

Jalpaiguri 

26 

31 

11-44 

26 

31 

>7-39 

— 

5-95 

No. 

2 


167 

Jambo 

27 

16 

31 ‘94 

27 

16 

28-88 

+ 

3-06 

No. 

6 

39 


Janira 

27 

59 

50-22 

27 

59 

55-94 

— 

5-72 

No. 

2 

40 


Jet gar h 

26 

18 

8-02 

26 

18 

6-39 

+ 

1 -63 

No. 

4 

41 


Kaliana 

29 

30 

47-98 

29 

30 

54-70 

— 

6*72 

No. 

2 

42 

168 

Kalianpur 



Station 

of origin 



• • • 

No. 

4 


169 

Kdmkliera 

23 

59 

42 • 89 

23 

59 

44-93 

— 

2*04 

No. 

7 

43 


Kdnakhera 

25 

51 

25 '97 

25 

51 

20-95 

+ 

5-02 

No. 

3 


170 

Kanberi 

18 

29 

21-84 

18 

29 

30-75 

— 

8-91 

No. 

7 

44 


Kaiikra 

25 

37 

58-75 

25 

37 

59-53 

— 

00 

b 

No. 

4 

45 


Karachi 

24 

49 

50-14 

24 

49 

50-25 

— 

O* I I 

No. 

5 

46 


Kardra 

1 

24 

4 

42*20 

24 

4 

42*01 

+ 

o- 19 

No. 

8 

47 


Karaundi 

23 

10 

45-07 

23 

10 

40*02 

+ 

5-05 

No. 

3 


171 

Karia • 

‘9 

12 

2*67 

*9 

12 

5-98 

— 

3-31 

No. 

8 


172 

Kdrothol 

24 

53 

44*78 

24 

53 

46*69 

— 

I *91 

No. 

5 

48 


Kdlpdlaiyam 

10 

56 

36*66 

xo 

56 

35-97 

+ 

0*69 

No. 

9 


173 

Kaulia 

27 

48 

25-5 

27 

48 

58-6 


33 -» 

No. 

1 

49 

. 

Kem 

18 

10 

45*68 

18 

10 

48*90 


3*23 

No. ’ 

7 

50 


Kesri 

2$ 

46 

41*57 

25 

46 

35-81 

+ 

5*76 

No. 

4 

51 


Khdmor 

25 

45 

1 1 *00 

25 

45 

15*01 

— 

4*01 • 

No. 

6 


* For valnea of Astioaomicol liotltnde ««• pagea (S8) and (SI). 




DEFLECTIONS OF THE PLUMB-LINE. 


( 526 ) 


TABLE II,— Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 


Beference 

Number 


Astronomical 
Latitude 
= A 

Geodetic Latitude 
= G 

Deflection of 
.Plumb-line 
= A - 0 

(Northerly negafivo] 
(Houtherly positive) 

Region 
iu which the 
station lies 

V%iit TabU III 

From VoL 
XI 

From pre- 
flent Toiume 

Name of Station 




6 

/ 


0 

/ 



tt 




174 

Khaukharia 

24 

36 

58-17 

24 

36 

56-19 

+ 

1 *98 

No. 

6 

52 

175 

Khiinpisura 

i8 

45 

22 ’60 

18 

45 

30-65 

— 

8*05 

No. 

7 

53 


Khimuana 

3 ° 

22 

11*74 

30 

22 

14*82 

— 

3*o8 

No. 

6 


176 

Khirsar 

28 

29 

43-75 

28 

29 

40*91 

+ 

2*84 

No, 

5 


177 

Khori 

25 

0 

30*60 

25 

0 

31*53 

— 

0*93 

No. 

5 


178 

Khunddbolo 

19 

51 

7*03 

19 

51 

12*90 

— 

5-87 

No. 

8 


179 

Kidarkanta 

31 

0 

51-58 

31 

1 

21*71 

— 

30-13 

No. 

1 


180 

Kistatna 

14 

27 

12*28 

14 

27 

14*56 

— 

2*28 

No. 

9 

54 . 


Kodangal 

17 

7 

53-74 

17 

7 

57-35 

— 

3*61 

No. 

7 

55 


Koramdr 

14 

8 

1*71 

14 

8 

6-59 

— 

4*88 

No. 

9 

56 


Eudankulain 

8 

10 

23*41 

8 

10 

21-55 

4* 

1*86 

No. 

9 

57 


Kundgol 

IS 

15 

14*46 

15 

15 

15-28 

— 

0*82 

No. 

7 


181 

Kurseong 

26 

51 

15-OS 

26 

52 

5-56 

— 

50-51 

No. 

1 

58 


Kutipdrai 

9 

28 

47-09 

9 

28 

44*87 

+ 

2*22 

No. 

9 

59 


Lddi 

23 

8 

39*10 

23 

8 

44-13 

— 

5-03 

No. 

7 


182 

Lddimsir 

29 

21 

39 83 

29 

21 

41-58 

— 

1*75 

No. 

6 


183 

Lambatach 

31 

0 

34-38 

31 

I 

8*46 

— 

34-08 

No. 

1 

60 


Linganapalle 

17 

7 

13*40 

17 

7 

16 *66 

— 

3*26 

No. 

7 


184 

Lingmdra 

21 

42 

55-36 

21 

43 

3*07 

— 

7-71 

No. 

8 


185 

Lobdgara 

26 

2 

14*17 

26 

2 

12*02 

+ 

2*15 

No. 

3 

61 


Lora 

23 

29 

46-30 

23 

29 

41-53 

+ 

4-77 

No. 

3 


186 

LosalU 

24 

6 

18*19 

24 

6 

19*17 

— 

0-98 

No. 

4 


187 

Ldnki 

24 

58 

18-73 

24 

58 

23-15 

— 

4-42 

No. 

5 


188 

Madbapur 

23 

56 

42*82 

23 

56 

38-97 

+ 

3-85 

No. 

3 


189 

Madras Observatory 

13 

4 

8*97 

13 

4 

4-17 

+ 

4*80 

No. 

9 


190 

Mabadeo Pokra 

27 

40 

53-6 

27 

41 

31*5 

— 

37-9 

No. 

n 

62 


Majala 

16 

46 

55*45 

16 

46 

56*82 

•— 

1-37 

Not. 



191 

Majhdr 

26 

6 

20*30 

26 

6 

17*00 

+ 

3*30 

No. 



192 

Mai 

18 

47 

6*75 

18 

47 

16*97 

— 

10*22 

No. 












.( 626 ) 


ASTEONOMIOAL LATITUDES. 


TABLE IL^Deflections of the Plumb-line at Latitude Stations arranged alphabetioallg. 


Reference 

Number 


BX e ► 

I II 


Name of Station 


Astronomical 
Latitude 
= A 


Geodetic Latitude 
= G 


Deflection of 
Plumb-line Region 

j-g ^ ^ Q. in whicli ihe 


(Northerly negatire) 
(Southerly positire) 


station lies 
Vide Table IXI 


Maluncha 

23 

54 

29*64 

23 

54 

29*02 

Mandala 

19 

2 

42*84 

19 

2 

48*24 

Mdndvi 

18 

37 

47 ‘94 

18 

37 

51*11 

Mangalore 

12 

52 

17*76 

12 

52 

14*76 

Mdvinhdnda 

16 

25 

4’47 

16 

25 

4*19 

Mooltan 

30 

lO 

56-15 

30 

10 

58*70 

Moulmein 

16 

30 

2*97 

16 

29 

54*62 

Murree 

33 

54 

37 ‘35 

33 

54 

57-35 

Mussooree 

30 

27 

4*02 

30 

27 

40-55 

Nagarkhdna 

22 

22 

57*08 

22 

22 

56-38 

Ndharmau 

23 

30 

J 3 'i 4 

23 

30 

18*15 

Namthabad 

«5 

5 

51-75 

15 

5 

52*40 

Navaltir 

15 

25 

28*48 

15 

25 

31*17 

Nidlamari 

17 

I 

25-93 

»7 

I 

33-63 

Nimbdgal 

»4 

5 « 

56- >4 

14 

5 > 

52-43 

Nimkdr 

27 

21 

8*16 

27 

21 

8*09 

Nitali 

18 

17 

2*74 

18 

n 

7* 16 

Nob 

27 

50 

S 3- ‘3 

27 

50 

53-08 

Nojli 

29 

53 

14* 12 

29 

53 

27*76 

Ongole 


29 

52*87 

15 

29 

56-85 

Oria 

24 

37 

47-63 

24 

37 

50*96 

Fachapdlaiyam 

10 

59 

40*81 

10 

59 

39-88 

Fabdrgarh 

24 

56 

6*47 

24 

56 

6*92 

Fandalagudi 

9 

23 

30-55 

9 

23 

27*69 

Farampddi 

17 

12 

32*63 

>7 

12 

38*28 

Fatbdidi 

21 

48 

43*06 

21 

48 

45-96 

> Fatna 

21 

47 

17*28 

21 

47 

20*83 

Fdvagada 

14 

6 

18 *80 

H 

6 

» 5'39 

Pavia 

25 

27 

21 • 18 

25 

27 

*7-39 


+ 0-62 


+ 3*00 
4- 0*28 

- 2-55 

+ 8-35 

— 20*00 


+ 0*70 


+ 0*07 


+ o‘os 


No. 3 
No. 7 
No. 7 
No. 9 
No. 7 
No. 5 
No. 10 
No. 1 


No. 10 



+ 0-93 


4 2*86 I N 
N 


No. 8 


4 3 ’ 4 * 


No. 8 

























[REFLECTIONS OF THE PLUMB-LINE. 


( 627 ). 


TABLE II.—Deflection& of the Plumb-line at Latitude Stations arranged aiphabetioally. 


Beferenoe 

Number 


Astronomical 
Latitude 
= A 

Geodetic Latitude 
= G 

Deflection of 
Plumb-line 
= A-- G 

(Northerly 
(.Southerly positive) 

Begion 
in whioli the 
station lies 
Vide Table III 


2 

i| 

l| 

Name of Station 

80 


Feddapdd 

0 

i 6 

/ 

17 

// 

H -«3 

0 

16 

»7 

// . 

20-38 


// 

^-25 

No. 

7 


205 

Fhallut 

27 

12 

4 ’ 30 

27 

12 

40*86 

— 

36-56 

No. 

1 

81 


Fialmudi 

n 

4 

1 *06 

n 

4 

6-05 

— 

4-99 

No. 

7 


206 

Firmulo 

17 

52 

58-32 

17 

53 

2-8i 

— 

4-49 

No. 

8 

82 


Fort Blair 

This station is not 

connected with the 

triar 

igulationt 



83 


Poshkar 

Latitude 

observat 

ions are not reliable 

and 

require 

revision 

84 


Potenda 

24 

37 

24-71 

24 

37 

23-04 

+ 

I *67 

No. 

3 


207 

Prome 

18 

49 

18-62 

18 

49 

14- 18 

4 - 

4-44 

No. 

10 

86 


Punnte 

8 

9 

29-92 

8 

9 

27-79 

+ 

2-13 

No. 

9 


208 

Quetta 

30 

11 

55-82 

30 

I 1 

57-37 

— 

J -55 

No. 

6 

86 


Rddbdpurana 

8 

»7 

J -75 

8 

16 

59-44 

+ 

2-31 

No. 

9 


209 

lldjpur 

30 

23 

9-15 

30 

23 

56-83 


47-68 

No. 

1 


210 

Edjuli 

20 

12 

51-25 

20 

12 

55-45 

— 

4*20 

No. 

8 

,87 


Rdkbi 

29 

»7 

20-76 

29 

17 

21 *28 

— 

0-52 

No. 

6 


211 

^ Ramai 

20 

56 

50-31 

20 

56 

51-47 

— 

1 - 16 

No. 

8 

88 


Rdmbdgb 

24 

51 

20-58 

24 

51 

21-44 

— 

0-86 

No. 

6 


212 

Rdmgir 

18 

35 

26-90 

18 

35 

26* 12 

+ 

0-78 

No. 

8 

89 


Bdm Thai 

28 

29 

38-81 

28 

29 

39-27 

— 

0-46 

No. 

6 

90 


Rdmudpur 

28 

22 

O' 10 

28 

22 

11-04 

— 

10-94 

No. 

2 

91 


Rangir 

24 

0 

19-28 

24 

0 

20-37 

— 

1 *09 

No. 

3 

92 


Edngrai 

20 

48 

7-16 

20 

48 

14-68 

— 

7-52 

No. 

7 


2ia 

BanjitgarR 

32 

35 

6*52 

32 

35 

12*11 

— 

a5-59 

No, 

5 


214 

Bdwal 

18 

32 

4-73 

18 

32 

9* 22 


4-49 

No, 

8 

93 


Rewat 

26 

53 

54-74 

26 

53 

53-98 

+ 

0* 76 

No. 

4 


215 

Eojhra 

24 

57 

26*09 

24 

57 

26-28 

— 

O' 19 

No. 

6 


216 

SalSmpur 

27 

46 

36-23 

27 

46 

36-46 


O' 23 

No. 

3 


217 

Samdari 


48 

59-58' 

25 

48 

59-55 

+ 

0-03 

No. 

6 

94 


^angatpur 

3 » 

17 

35-42 

31 

**7 

34-43 

+ 

0-99 1 

No. 

6. 


218 

Sdnjib 

J7 

3 * 

12*32 

17 

3 * 

18-68 

— 

6-36 I 

i 

No. 

8 






( 628 ) ASTRONOMICAL LATITUDES. 

TABLE IL— Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 


Kefereoce 

Number 

, 

k 


^ : 1 




Deflection of 
Plumb-line 
= A-G 

(Northerly negatire) 
(Southerly potitire) 

Repfion 
in which the 
station lies 
Vide Table III 




From pre- 
sent Tolume 

Name of Station 

jnL8i.ru uunuuai 

Latitude 
= A 

Geodetic Latitude 
*= G 




O 

/ 

// 

0 

/ 

// 


// 




219 

Sankrdo 

28 

2 

28 ’92 

28 

2 

29*00 

— 

0*08 


3 


220 

Sarey Khan 

22 

12 

50*66 

22 

12 

55*61 

— 

4*95 . 

No. 

8 


221 

Sarkara 

29 

J 5 

35 ‘09 

29 

15 

46*91 

— 

11*82 


2 


222 

Saugor 

23 

49 

48 - 7 « 

23 

49 

48*07 


0*64 


4 

95 


Sawaipur 

29 

39 

i 3‘»3 

29 

39 

13*96 

— 

0*83 

No. 

5 


223 

Senchal 

26 

58 

33*01 

26 

59 

.8*25 

— 

35*24 

No. 

1 

96 


Sbdbpur 

32 

I 

34*23 

32 

I 

33*77 

+ 

0*46 

No. 

5 

97 


Sbdlakarai 

9 

32 

15*53 

9 

32 

13*28 

+ 

2*25 

No. 

9 


224 

Siliguri 

26 

41 

i8* 10 

26 

41 

40*37 


22*27 


2 


225 

Singdwdram 

n 

45 

8*71 

‘7 

45 

10*38 

— 

I *67 


8 


226 

Sironj Base*liiie 

N. E. Ettd 

24 

8 

55*45 

24 

8 

53*57 

+ 

1*88 

No. 

4 


227 

Sirsa 

28 

54 

30*27 

28 

54 

39*64 

— 

9*37 

No. 

2 


228 

Sitdpdr 

21 

24 

43*83 

21 

24 

50*54 

— 

6*71 

No. 

8 


229 

Sondda 

23 

7 

15*61 

23 

7 

19*89 

— 

4*28 

No. 

7 


230 

St. Tbomas’s Mount 

>3 

0 

20*64 

13 

0 

> 4*79 

+ 

5*85 

No. 

9 


231 

Surantdl 

24 

‘4 

21*36 

24 

14 

20*42 

4 * 

0*94 

No. 

4 

98 


Takalkbera 

21 

5 

50*17 

21 

5 

56*76 

— 

6*59 

No. 

7 

99 


Talegaon 

>9 

I 

21*65 

>9 

I 

26*64 

— 

4*99 

No. 

7 

100 


Tanakarakulam 

8 

13 

57*50 

8 

13 

55*39 

+ 

2*11 

No. 

9 

101 


Tasing 

27 

52 

59*49 

27 

S 3 

59*47 

-1- 

0*02 

No. 

6 


232 

Telu 

28 

56 

12*41 

28 

56 

u *34 

+ 

1 *07 

' j 

No. 

5 

102 


TMkri 

22 

I 

3*92 

22 

I 

3*77 

+ 

1 *‘S 

No. 

7 


233 

Tbob 

26 

3 

2*90 

26 

3 

5*85 

— 

2*95 

No. 

6 


234 

Tinsia 

24 

6 

29*05 

24 

6 

37*97 

4 * 

I *08 

No. 

4 

103 


Tiruvendipuram 

1 1 

44 

43*40 

11 

44 

37*64 

4 " 

5*76 

No. 

9 


285 

Tonglu 

27 

I 

11*30 

27 

I 

53*54 

— 

43*34 

No. 

1 

104 


Tdnsalgutta 

16 

18 

2*36 

16 

18 

6*91 

— 

4*55 

No, 

7 

105 


Tuagat 

16 

9 

46*73 

16 

9 

51*66 


4*93 

No. 

7 














DEFLECTIONS OP THE PLUMB-LINE. 
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TABLE IL-~Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 









ASTRONOMICAL LATITUDES. 


the purposes of the next table India has been divided into the ten following 
regions, which are shown on Plate VI. 

1. Himalaya Mountains 

2. Plains at the foot of the Himalaya. 

3. North'East India. 

4. Central India. 

5. North-West India. 

6. Baluchistan. 

7. Western India. 

8. Eastern India. 

9. Southern India. 

10. Burma. 



DEFLECTIONS OF THE PLUMB-LINE, 


(631) 

TABLE HI. — Deflections of the Plumb-line at Latitude Stations arranged according to Regions. 

Region No. 1.— Himalaya Mountains. 


Reference 

Number 

Name of Station 

Astronomical 
Latitude 
= A 

Geodetic Latitude 
= G 

Deflection of 
Plumb-line 
= A-G 

(Northerlj negfatire) 
(Southerly positive) 


From pre- 
sent Tolume 




0 

/ 

ff 

0 

f 

// 

// 

2 


Amsot 

30 

22 

i6'02 

30 

22 

44*86 

— 28-84 


128 

Bahak 

30 

44 

37-60 

30 

45 

5*22 

. — 27*62 


129 

Bajamara 

30 

45 

27*79 

30 

45 

56-20 

— 28-41 

9 


Banog 

30 

28 

4- 18 

30 

28 

36-91 

- 32-73 


133 

Birond 

29 

14 

29' 72 

29 

15 

14*15 

“ 44*43 


156 

Dehra Ddn Base-line E. End 

30 

16 

37-26 

30 

17 

7*35 

— 30-09 


157 

Dehra Ddn Haig Observatory 

30 

18 

51-80 

30 

19 

28-73 

- 36*93 

18 


Debra Ddn Observatory (Old) 

30 

•9 

19-56 

30 

19 

57*07 

- 37 * 5 * 


173 

Eaulia 

27 

48 

25‘5 

27 

48 

58*6 

- 33*1 


179 

Eidarkanta 

3 t 

0 

5 i ‘58 

3 > 

I 

21*71 

- 30*13 


181 

Eurseong 

26 

5 r 

15*05 

26 

53 

5*56 

- 50 ' 5 * 


183 

Lambatacb 

I 

3 ‘ 

0 

34*38 

3 » 

I 

8-46 

- 34*08 


190 

Mabadeo Fokra 

27 

40 

53*6 

27 

41 

31*5 

“ 37*9 

67 


Murree 

33 

54 

37*35 

33 

54 

57*35 

— 20*00 

68 


Mussooree 

30 

27 

4-02 

30 

27 

40'55 

“ 36*53 


205 

Pballut 

27 

12 

4*30 

27 

12 

40*86 

- 36-56 


209 

BAjpur 

30 

23 

9*15 

30 

23 

56*83 

- 47-68 


223 

Sencbal 

26 

58 

33*01 

26 

59 

8-25 

- 35*24 


235 

Tonglu 

27 

I 

11*30 

27 

I 

53*54 

-- 42*24 


Mean deflection of the plumb-line for stations of Region No. I ... = —35*29 








ASTRONOMICAIi LATITUDES. 


(m) 

TABLE Ill.^efteetions of the Plumb-line at Latitude Stations arranged according to Regions. 
Region No. 2.— Plains at the foot of the Himalaya. 


Eefarenco 

K umber 

Name of Station 

Astronomical 

Latitude 

Geodetic Latitude 
=! G 

Deflection of 

*3 

iJ 

X 1 ULUl t> 

= A-G 

^ M 

r 

m 


= A 


(Northerly negative) 
(Southerly positive) 


166 

1 

Jalpaiguri j 

o * tf 

26 31 11*44 

0 / // 

26 31 17*39 

- 5*95 

89 


Jartiia 

27 59 50*22 

27 59 55*94 

- 5*72 

41 


KftliAuft 

29 30 47*98 

29 30 54*70 

— 6*72 

74 


NojU 

29 53 14*12 

29 53 27*76 

- 13*64 

90 


EimuApur 

28 22 O’ 10 

28 22 11*04 

- 10*94 


221 

Sark&ra 

29 «5 35*09 

29 15 46*91 

— 11*82 


224 

Siligori 

26 41 i8*io 

26 41 40*37 

— 22*27 


227 

Sirsa 

28 54 30*27 

28 54 39*64 

- 9*37 



Mean deflection of the plumb-line for stations of Kegion No. 2 = 

— io’9o 











DBPLEOTIONS OP a?HB PLUMB-tlNB. (588) 

TASLS III.^DeflecthnB of the Plumb-line at Latitude Stations arranged according to Regions. 


Regior> No. 3.— North-East India. 


Bofereaea 

Number 


Astronomical 
Latitude 
= A 

• 

Geodetic Latitude 
= G 

Deflection of 
Plumb-line 
= A-G 

(Northerly negatiye) 
(Southerly poiitive) 

f 

From pre. 
sent Tolume 

Name of Station 


^128 

Algi 

0 

25 

29 

48 M 6 

0 

25 

29 

46-19 

+ 

// 

1-97 


125 

tAmtia 

23 

59 

57-02 

23 

59 

56-24 

+ 

0-78 


126 

Andhidri 

24 

41 

II • 3 * 

24 

41 

6-78 

+ 

4-53 


130 

Bdnsgopdl 

28 

33 

23-28 

28 

33 

28-08 

— 

4-80 

13 


Calcutta 

22 

32 

55-58 

22 

32 

54-67 

-f 

0*91 


143 

Ghanduria 

25 

44 

31-93 

25 

44 

27*47 

+ 

4-46 


146 

Charalddnga 

24 

52 

45-36 

24 

52 

43-95 

+ 

1-41 

14 


Gheudwdr 

23 

57 

16-82 

23 

57 

13-75 

+ 

3-07 


152 

Dargawa 

24 

37 

17-32 

24 

37 

13-21 

4 - 

4*11 


163 

Daridpur 

21 

47 

28-82 

21 

47 

27*95 

+ 

0-87 

22 


Dewarsdn 

26 

>5 

58-32 

26 

15 

52-89 

+ 

5-43 

27 


Etora 

26 

54 

22-63 

26 

54 

17-85 

+ 

4-78 


164 

Grirmi 

26 

36 

5-97 

26 

36 

3*63 

+ 

2’34 

32 


Gurwdni 

24 

1 

28-93 

24 

I 

25-71 

+ 

3*22 

87 


Hurildong 

24 

2 

16-74 

24 

2 

5-99 

+ 

10-75 

48 


Kdndkhera 

25 

5 > 

25-97 

25 

5 > 

20-95 

+ 

5-02 

46 


Kardra 

24 

4 

42-20 

24 

4 

42-01 

+ 

0- 19 

47 


Karaundi 

23 

10 

45*07 

23 

10 

40-02 

+ 

5-05 


185 

Lohdgara 

26 

2 

14-17 

26 

2 

12-02 

+ 

2-15 

61 


Lora 

23 

29 

46-30 

23 

29 

41-53 

+ 

4'77 


188 

Madhupur 

33 

56 

42-82 

23 

56 

38-97 

+ 

3-85 


191 

Majhdr 

26 

6 

20-30 

26 

6 

17-00 

+ 

3*30 

68 


Haldnclia 

33 

54 

29-64 

23 

54 

29-02 

+ 

0-62 

72 


Efimkdr 

27 

21 

8-16 

27 

21 

8-09 

+ 

0-07 

79 


Eavia 

35 

37 

2 I-i 8 

25 

27 

17*39 

+ 

3*79 

84 


Potenda 

24 

37 

24-71 

34 

37 

23-04 

+ 

I -67 

91 


Bangir 

34 

0 

19-28 

34 

0 

20-37 

— 

I -09 


216 

Salimpnr 

37 

46 

36-23 

27 

46 

36-46 

— 

0-23 


219 

Sankrdo 

28 

2 

28-92 

28 

2 

29*00 

— 

0-08 


Mean d^eotion of the plomb-line for Btationg of Region No. 8 ... + 3*52 







( 684 ) 


A.8TBONOMIOAL LATITUDES. 

TABLE IIL’-‘Deflection8 of the Plumb-line at Latitude Stations arranged aeeording to Regions, 

Region No. 4.->Central India. 


1 Beferencd 

1 Humber 

Name of Station 

Astronomical 
Latitude 
=r A 

Geodetic Latitude 
m G 

Deflection of 
Plumb-line 
« A-G 

(Nortberlj negttire) 
(Southerly poeitiTo) 

i - 

1 

From pre- 
sent Tolume 




0 

$ 


0 


IS 




181 

Bbaordsa 

24 

8 

5'>3 

*4 

8 

3-74 

+ 

1*39 


138 

Budhon 

24 

5 

8*99 

24 

5 

8*41 

+ 

0-58 


149 

Daiddhari 

24 

38 

18-79 

24 

38 

*7*59 

+ 

1*20 

31 


Gar4ria 

24 

25 

31-98 

24 

25 

32-46 

— 

0-48 

40 


Jetgarb 

26 

18 

8*02 

26 

18 

6-39 

+ 

1-63 

42 

168 

Kalidnpar 


• Station of 

origin 




• • • 

44 


Kdnkra 

2$ 

37 

58-75 

35 

37 

59*53 

— 

0-78 

60 


Kesri 

25 

46 

4»'57 

25 

46 

35*81 

+ 

5* 76 


186 

LosaUi 

24 

6 

18’ 19 

34 

6 

19-17 

— 

0-98 

76 


Fahdrgarh 

24 

56 

6*47 

24 

56 

6-92 

— 

0*45 

93 


Bewat 

26 

53 

54-74 

26 

53 

53*98 

+ 

0-76 


222 

Saugor 

23 

49 

48-71 

33 

49 

48*07 

4- 

0-64 


226 

Sironj Base-line N. E. End 

24 

8 

55*45 

24 

8 

53*57 

+ 

1-88 


231 

Sdrantdl 

1 

24 

H 

21 *36 

24 

14 

20*42 

+ 

0-94 


234 

Tinsia 

24 

6 

29-05 

34 

6 

37*97 

+ 

I -08 


Mean deflection of the plumb'line for stations of Region No. 4 ... as •)- 0*94 


* Vor valuM of Aationoiitto*! Lfttltiile m pasw (88) and (84). 











DBFLBOnONS 09 THB FLUMB-URB. 


(5851) 

TABLE IIL-^Bfiedions of the PlumMine at Latitude Stations arranged according to Regions* 


Region No. 6.— North-West India. 


BeferoBce 

Kumber 

Name oE Station 

Aatronomical 
Latitude 
= A 

• 

Geodetic Latitude 
= G 

Deflection of 
Plumb-line 
= A-G 

Nortbwly negatiTe] 
(Sontherlj potiiiTe) 

1" 

y 


m 

Agra-group east point 

e 

27 

/ 

9 

16*21 

0 

27 

i 

9 

H 

21 *00 

— 

4^79 



Agra-group north point 

27 

H 

10*31 

27 

14 

14* 10 

— 

3*79 


116 

Agra-group south point 

27 

S 

32 '95 

27 

5 

38*5* 

— 

5*56 


116 

Agra-group west point 

27 

9 

41*43 

27 

9 

45*86 

-- 

4*43 


117 

Agra Longitude station 

27 

9 

34*62 

27 

9 

39*93 

— 

5 * 3 * 


118 

Agra parade point 

27 

8 

52*18 

27 

8 

57*47 

— 

5*29 


120 

Akbar 

30 

53 

38*53 

30 

53 

43*37 

— 

4*74 


122 

Alamkhdn 

24 

49 

30*50 

24 

49 

31*23 


0*73 


124 

Amritsar 

3 * 

38 

2*51 

3 J 

37 

58*72 

+ 

3*79 

10 


Bdnskho 

26 

SO 

2*37 

26 

50 

7*89 


5*53 


184 

Bithnok 

27 

S 3 

24*97 

27 

S 3 

22-03 

+ 

2*94 


137 

Bostdn 

28 

30 

54*25 

28 

30 

59*64 

— 

5*39 


140 

Chamu 

26 

39 

53*44 

26 

39 

53*74 

+ 

0*70 


141 

Chandaos 

28 

5 

0*71 

28 

5 

1*59 

— 

0-88 


144 

Chdnga 

24 

58 

47*25 

34 

58 

47*00 

+ 

0*25 

17 


Datairi 

28 

43 

58-67 

28 

44 

4*49 

— 

5*82 


158 

Dera Bin Fandh 

30 

33 

59*63 

30 

34 

1-87 

— 

2*24 


161 

Diddwa 

24 

5 * 

17*32 

24 

5 * 

19*36 

— 

2*04 

28 


Garinda 

27 

55 

30*05 

27 

55 

30*55 

— 

0-50 

38 


Isanpur 

i 

30 

38 

16*03 

30 

38 

20*01 

— 

3*98 


167 

Jambo 

27 

16 

31*94 

27 

16 

28-88 

4- 

3*06 

46 


Karachi 

24 

49 

50*14 

24 

49 

50*25 

— 

OMf 


172 

Kdrothol 

24 

53 

44*78 

24 

S 3 

46*69 

— 

1 * 9 ^^ 

61 


Khdmor 

as 

45 

II •00 

25 

45 

15-01 

— 

4*01 


174 

Khankharia 

24 

36 

58*17 

24 

36 

56-19 

+ 

1*98 

63 


KhimMua 

30 

22 

11*74 

30 

22 

14*82 

— 

3-08 


176 

Khirsar 

28 

29 

43*75 

28 

29 

40*91 

+ 

2*84 


177 

Khori 

1 

as 

0 

30*60 

35 

0 

3**53 

— 

0*93 







( 596 ) ASTBOKOHIOAL XJkTITUDBS. 

TABLE IIL^Defleatiom of the Plumb-line at Latitude Stations arranged aocording to Regions^ 

Region No. 6.— North-West India.— 


Beferenoe 

Number 

Name ol Station 

Astronomical 
Latitude 
= A 

Geodetic Latitude 
as G 

Deflection of 
Plumb-line 
= A- G 

(Northerly nogstire) 
(Southerly positire) 

From Yol. 
XI 

From pre- 
sent Toltune 




O 

/ 

99 

0 

9 

99 


99 


182 

Lddimsir 

29 

21 

39*83 . 

29 

21 

41*58 

«> 

»*75 


187 

L6nki 

24 

58 

18-73 

24 

58 

23*15 

— 

4*42 


194 

Mooltan 

30 

10 

56-15 

30 

10 

58*70 

— 

2-55 

78 


NoU 

27 

50 

53*13 

27 

50 

53 *08 

+ 

0-05 


201 

Oria 

24 

37 

47*63 

24 

37 

50*96 

— 

3*33 

87 


Bdkhi 

29 

>7 

20*76 

29 

»7 

21*28 

— 

0*52 

88 


Rdmbdgh 

24 

S> 

20*58 

24 

5 * 

21*44 

— 

0*86 

89 


Bdm Thai 

28 

29 

38*81 

28 

29 

39-27 

— 

0*46 


213 

Banjitgarh 

32 

35 

6*52 

32 

35 

12* 11 

— 

5*59 


215 

Bojhra 

24 

57 

26*09 

24 

57 

26*28 

— 

o* 19 


217 

Samdari 

25 

48 

59*58 

25 

48 

59*55 

+ 

0-03 

94 


Sangatpur 

3 » 

*7 

35*42 

3 * 

»7 

34*43 

+ 

0*99 

96 


1 

Sawaipur 

29 

39 

* 3*»3 

29 

39 

13*96 

— 

0*83 

96 


Shdhpur 

32 

1 

34*23 

32 

I 

33*77 

+ 

0*46 

101 


Tdsing 

27 

52 

59*49 

27 

52 

59*47 

+ 

0*02 


232 

Telu 

28 

56 

12-41 

28 

56 

I* *34 

+ 

1-07 


283 

Thob 

26 

3 

2*90 

26 

3 

5*85 

— 

2*95 

106 


Usira 

26 

57 

0*50 

26 

57 

6*22 

— 

5*72 


287 

Virdria 

24 

56 

32*64 

24 

56 

36-13 

— 

3*49 



Mean defection of the plumb-line for stations of Region No. 5 

• at 

— 

I ‘82 

Region No. 6.— Baluchistan. 

I 

208 

Quetta 

0 

30 

9 

11 

99 

55*82 

• 

30 

11 

99 

57*37 

• - 

99 

**S 5 













DEFLECTIONS OF THE PLUMB-LINE. 


(587) 

TABLE III. — Deflections of the Plumb-line at Latitude Stations arranged according to Regions. 

Region No. 7. —Western India. 


Beference 

Number 








Deflection of 
Plumb-line 
= A- G 

(Noptharlj negttira) 

(Soutberljr poiifct? e) 

From Voi. 
XI 

4 > 

y 

- O 

p 

> s 

Pm g 

Name of Station 

Astronomical 
Latitude 
= A 

Geodetic 

Latitude 

G 




0 

/ 

// 

0 


tt 

// 


112 

Achola 

i8 

14 

44-87 

18 

14 

48-12 

- 3*25 


119 

Ahmadpur 

23 

36 

18-42 

23 

36 

20-88 

— 2-46 

1 


Akampalle 

>7 

10 

50 '39 

'7 

10 

53-96 

“ 3*57 

8 


Aramlia 

24 

25 

2-66 

24 

25 

7-27 

— • 4-61 

5 


Badgaon 

20 

44 

i 5'54 

20 

44 

23-06 

- 7*52 


146 

Chanidna 

24 

6 

25 '39 

24 

6 

36-64 

— 11-25 


147 

Colaba 

18 

53 

39- >5 

t8 

53 

49-48 

~ 10-33 

16 


Ddmargida 

18 

3 

14-92 

18 

3 

17*35 

- 2-43 


156 

Decsa 

24 

15 

21-15 

24 

15 

29*35 

— 8*20 

19 


Deo Dongri 

23 

26 

43-17 

23 

26 

47-79 

— 4*62 

20 


Devandr 

17 

10 

56-88 

17 

I I 

0-43 

- 3*55 

21 


Devaragat 

16 

6 

31-98 

16 

6 

37*27 

• 

- 5*29 

28 


Dhaigaon 

19 

30 

30-82 

19 

3 ^ 

35*04 

— 4-22 

24 


Dhdnura 

20 

44 

3-35 

20 

44 

10-84 

- 7*49 


159 

Dhauleshvar 

18 

25 

42-84 

18 

25 

41-64 

+ 1-20 

26 


Dotra 

20 

41 

22-25 

20 

41 

28-91 

- 6-66 

29 


Gattindrdy an t i [) pa 

16 

7 

48-95 

16 

7 

54*81 

- 5*86 

33 


Halda 

*9 

9 

24-41 

19 

9 

29-38 

- 4-97 

84 


Harndsa 

22 

47 

26-71 

22 

47 

29-91 

— 3*20 


169 

Kdmkhera 

23 

59 

42-89 

23 

59 

44*93 

— 2-04 


170 

Eanheri 

18 

29 

21-84 

18 

29 

30-75 

— 8-91 

49 


Kem 

18 

10 

45-68 

18 

10 

48-90 

- 3-22 

52 

176 

Khdnpisurtf 

18 

45 

22 -60 

18 

45 

30-65 

— 8-05 

64 


Eodangal 

»7 

7 

53*74 

17 

7 

57*35 

— 3-61 

67 


Eundgol 

IS 

IS 

14-46 

IS 

IS 

15-28 

— 0-82 

69 


Lddi 

23 

8 

39-10 

23 

8 

44*13 

- 5*63 

60 


Linganapalle 

17 

7 

13-40 

17 

7 

i6-66 

- 3*26 







(638) ASmONOMICAL LATITUDES 

TABLE III.— Deflections of the Plumb-line at Latitude Stations arranged according to Regions. 

Region No. T.—Western \r\di\ei.— {Continued). 


Keference 

Number 

Astronomical 
Latitude 
= A 

Gieodetic Latitude 
= G 

Deflection of 
Plumb-line 
= A - G 

(Nortberly neg^iTe) 
(Southerly positire) 

i 

^ M 

EM 

1 

f ^ 

£ I Name of Station 

s 

g 



0 

/ 

// 

0 

/ 

// 

// 

62 

Majala 

16 

46 

55 '45 

16 

46 

56*82 

- 1-37 

64 

Manddla 

19 

2 

42 '84 

19 

2 

48*24 

- 5*40 


193 Mandri 

18 

37 

47 ’94 

18 

37 

5 *-” 

- 3*17 

66 

Mdvinhiiada 

16 

25 

4-47 

16 

25 

4*19 

00 

b 

+ 

70 

Navaldr 

‘5 

25 

28*48 

15 

25 

31*17 

— 2*69 


199 Nitali 

18 

»7 

2*74 

18 

17 

7* 16 

- 4*42 

80 

Feddapdd 

16 

17 

J 4 'i 3 

16 

17 

20*38 

— 6*25 

81 

Pialmudi 

»7 

4 

1 *06 

17 

4 

6*05 

- 4'99 

92 

Bdngrai 

20 

48 

7* 16 

20 

48 

14*68 

- 7-52 


229 Sonada 

23 

7 

15*61 

23 

7 

19*89 

— 4*28 

98 

Takalkhera 

21 

5 

50*17 

21 

5 

56*76 

- 6*59 

99 

Talegaon . 

19 

. I 

21*65 

19 

1 

26*64 

” 4*99 

102 

Thlkri 

22 

I 

3*92 

22 

I 

2-77 

+ 1-15 

104 

Tonsalgutta 

16 

18 

2*36 

16 

18 

6*91 

“ 4*55 

105 

Tuagat 

16 

9 

46-73 

16 

9 

51*66 

- 4'93 

107 

Valvddi 

20 

44 

21*27 

20 

44 

27*73 

~ 6*46 

109 

Voi 

*9 

7 

14*69 

*9 

7 

19*89 

- 5*20 


Mean defleciion of the plumb-line for stations of Region No. 7 


4*65 











DEFLECTIONS OP THE PLUMB-LINE. ( 639 ) 

TABLE IIL-^Deflections of the Plumb-line at Latitude Stations arranged according to Regions. 


Region No. 8.— Eastern India. 


Reference 

Number 



127 < Ankora 
182 Bhlmsain 

185 Bolarum 

186 Bolikonda 
189 Burgpaili 
14)2 Chandipur 
148 Cuttack 

150 Dalea 

151 Ddnapa 

164 Darutippa 
160 DhtilipaUa 
162 Diwai 

165 Hdthbena 
171 Karia 

178 Khund&bolo 
184 Lingmdra 
192 Mai 

197 Ndharmau 

198 Nidlamari 
200 Ougole 

202 Farampddi 

203 Patbdidi 


Astronomical 
Latitude 
= A 

• 

Geodetic Latitude 
=: G 

Deflection of 
Plumb-line 
= A-G 

(Northerly negative) 
(Southerly positive) 

O 

19 

/ 

24 

26*63 

0 

19 

f 

24 

// 

34*75 


tf 

8*12 

20 

57 

28*54 

20 

57 

35*96 

— 

7*42 

>7 

30 

7-36 

17 

30 

13*41 

— 

6*05 

*7 

42 

29*08 

•7 

42 

35*82 

— 

6*74 

i8 

54 

3-48 

18 

54 

7*20 

— 

3*72 

21 

26 

34*03 

21 

26 

36*99 

— 

2*96 

20 

28 

52*05 

20 

29 

0*68 

— 

8*63 

22 

19 

30*25 

22 

19 

33*62 

— 

3*37 

15 

55 

59*69 

15 

56 

0* 14 

— 

0*45 

»5 

0 

33*52 

«5 

0 

36*47 

— 

2*95 

16 

25 

53*47 

16 

25 

56*75 

— 

00 

‘9 

49 

26*87 

19 

49 

32*57 

— 

5*70 

19 

5 « 

42*60 

>9 

51 

42*34 

+ 

0* 26 

»9 

12 

2*67 

19 

12 

5*98 

— 

3 * 3 « 

19 

51 

7*03 

19 

5 > 

12*90 

— 

5*87 

21 

42 

55*36 

21 

43 

3*07 

— 

7*71 

18 

47 

6*75 

18 

47 

16*97 

— 

lO* 22 

23 

30 

i 3 *H 

23 

30 

18*15 

— 

5*01 

»7 

I 

25*93 

17 

I 

33*63 

— 

7*70 

15 

29 

52*87 

‘5 

29 

56*85 

— 

3*98 

17 

12 

32*63 

17 

12 

38*28 

— 

5*65 

21 

48 

43*06 

21 

48 

45*96 

— 

2*90 










(640) ASTBOKOMIGAD LATITITDES. 

TABLE IIL-— Deflections of the Plumb-line at Latitude Stations arranged according to Regions. 

Region No. 8.— Eastern \v\6\ek.— {Continued). 


Beference 

Number 

Name of Station 

Astronomical 
Latitude 
= A 

Geodetic Latitude 
= G 

Deflection of 
Plumb'line 
= A - G 

(Northerly negfttiTe) 
(Southerly poiitire) 

From VoL 
XI 

© 

if 
£ 2 

P 


204 

Patna 

0 

21 

/ 

47 

// 1 

i7‘28 

0 

21 

/ 

47 

// 

20-83 

m 

// 

, 3-55 


206 

Pirmulo 

>7 

52 

58-32 

17 

53 

2-81 

— 

4-49 


210 

Rdjuli 

20 

12 

5 J’ 2 S 

20 

12 

55-45 

— 

4*20 


211 

Eamai 

20 

56 

50-31 

20 

56 

5>-47 

— 

I • 16 


212 

Rdnigir 

i8 

35 

26-90 

18 

35 

26-12 

+ 

0*78 


214 

Bdwal 

i8 

32 

4-73 

18 

32 

9* 22 

— 

4-49 


218 

Sdnjib 

17 

•31 

12-32 

17 

3 J 

18-68 

— 

6-36 


220 

Sarey Khan 

22 

12 

50-66 

22 

12 

55-61 

— 

4-95 


226 

Singdwdram 

>7 

45 

8-71 

17 

45 

0 

00 

— 

1 *67 


228 

Sltdpdr 

21 

24 

43-83 

21 

24 

.50-54 


6*71 


286 

Yandkonda 

»7 

36 

0-22 

17 

36 

6-87 

— 

6-65 


238 

Vizagapatam Base*line N. End 

18 

0 

56-66 

18 

I 

2-93 

— 

6*27 


289 

Waltair 

>7 

43 

20-44 

17 

43 

29 ' 3 » 

— 

8-87 



Mean deflection of the plumb*line for stations of Region No. 8 


4*86 





DEFLECTIONS OF THE PLUMB-LINE, ^64il) 

TABLE in. ’-‘Deflections of the Plumb’iine at Latitude Stations arranged according to Regions. 

Region No. 9. — Southern India. 


Beference 

Number 




? 1 




Deflection of 
Plumb-line 

SB A — G 

[Northerly negative) 
[Southerly positive) 


From pre- 
sent Tolume 

Name of Station 

Asironomicai 
Latitude 
= A 

Geodetic Latitude 
= G 




0 

/ 

// 

0 

0 

// 

// 

4 


Arasdkulam 

8 

13 

41*96 

8 

13 

39*52 

+ 2*44 

6 


Banddr 

H 

57 

44*41 

14 

57 

42*32 

+ 2*09 

7 


Bangalore Base-line N. £. End 

13 

4 

53*17 

J 3 

4 

56 05 

- 2*88 

8 


Bangalore Base-line S. W. End 

13 

0 

36*12 

13 

0 

40*91 

- 4*79 

11 


Black Station 

9 

3 > 

4-22 

9 

31 

1*30 

+ 2*92 

12 


Bummasandra 

13 

59 

42*63 

13 

59 

36 34 

-J- 6*29 

16 


Chikalgurki 

»4 

59 

S*i6 

14 

59 

4*53 

+ 0*63 

25 


Doddagunta 

12 

59 

51*52 

12 

59 

55*76 

- 4*24 


163 

Gudali 

14 

I 

10*65 

14 

I 

9*45 

-f 1*20 

35 


Honnavalli 

14 

16 

30*76 

14 

16 

32*46 

— 1*70 

36 


Honntir 

H 

55 

22*20 

>4 

55 

18*96 

+ 3*24 

48 


Kdtpdlaiyam 

10 

56 

36*66 

10 

56 

35*97 

-f 0*69 


180 

Eistama 

H 

27 

12*28 

H 

27 

14*56 

— 2*28 

56 


Koramtir 

14 

8 

1*71 

14 

8 

6*59 

- 4*88 

66 


Kudankulam 

8 

10 

23*41 

8 

10 

21*55 

-f- 1*86 

68 


Eutipdrai 

9 

28 

47*09 

9 

28 

44*87 

-1- 2*22 


189 

Madras Observatory 

13 

4 

8*97 

»3 

4 

4*17 

+ 

00 

0 

65 


Mangalore 

12 

52 

17*76 

12 

52 

14*76 

■f 3*00 

69 


Namthabad 

*5 

S 

51*75 

15 

5 

,52*40 

- 0*65 

71 


Nimbdgal 

14 

51 

56*14 

14 

5 « 

52*43 

+ 3*71 

76 


Pachapdlaiyam 

10 

59 

40*81 

10 

59 

39*88 

+ 0*93 

77 


Fandalagudi 

9 

33 

30*55 

9 

33 

27*69 

-1- 2*86 

78 


Pdvagada 

>4 

6 

18 *80 

14 

6 

15*39 

+ 3*41 

85 


Punnse 

8 

9 

29*92 

8 

9 

27*79 

+ 2*13 

86 


Eddbdpuram 

8 

*7 

«*75 

8 

16 

59*44 

+ 2*31 

97 


ShtUakarai 

9 

33 

» 5*53 

9 

32 

13*28 

+ 2*25 


230 

St. Thomas’s Mount 

*3 

0 

20*64 

*3 

0 

14*79. 

+ 5-85 
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TABLB IIl.^Deflectiom of the Plumb-line at Latitude Stations arranged addording to Regions* 

Region No. 9. — Southern India. — (Coniinued). 


Baference 

Number 

Name of Station 

Astronomical 

Latitude 

-A 

Geodetic Latitude 

S G 

Deflection o£ 
Plumb-line 
= A--G 

(Northerly negatiie) 
(Southerly poeitire) 

From VoL 
XI 

Li 

E > 

it 

1 


■ 


0 

/ 

tf 

0 

/ 

tf 


tf 

100 

■ 

Tanakarakulam 

8 

13 

57*50 

8 

13 

55*39 


2 * 1 I 

103 

■ 

Tiruyendipuram 

11 

44 

43*40 

11 

44 

37*64 

+ 

5*76 

108 

■ 

Vijaydpati 

8 

la 

XO’&I 

8 

12 

8*34 

+ 

2:33 

no 

■ 

Yerragtmta 

14 

48 

27-31 

14 

48 

23-26 

+ 

4‘05 

111 

■ 

Yettimalai 

I I 

3 

52-10 

1 I 

3 

50-00 

+ 

2* 10 


Mean deflection of the plumb-line for stations of Eegion No. 9 ... = + i‘S 6 


Region Na. 10.— -Burma. 


121 

Akyab 

0 t tf 

20 8 14-87 

0 0 tf 

20 8 12*86 

tf 

-b 2*01 

195 

Moulmein 

i6 30 2-97 

16 29 54*62 

+ 8*35 

196 

Nagarkhdua 

22 22 57'o8 

22 22 56*38 

+ 0- 70 

207 

Prome 

18 49 18*62 

18 49 14*18 

4 * 4*44 


Mean deflection the plumb-line for stations of Eegion No. 10 ... ss -f 3* 88 
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Abstract of Table III. 


Region 

No. of 
Stations 

Mean 
Deflection 
of Plumb-line 

No. 1. Himalaya Mountains 

19 

% 

y 

- 35*29 

No. 2. Plains at the foot of the Himalaya 

8 

— io'9o 

No. 3. North-East India 

29 

+ 2*52 

No. 4. Central India 

14 

+ o ’94 

No. 5. North-West India 

47 

- 1*82 

No. 6. Baluchistan 

1 

~ >*55 

No. 7. Western India 

44 

- 4*65 

No. 8. Eastern India 

35 

- 4-86 

No. 9. Southern India 

32 

+ 1*56 

No. 10. Burma 

4 

+ 

do 

00 
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JLIPIPEITIDIX:. 


IVo. 1. 

ON DEFLECTIONS OF THE PLUMB-LINE IN INDIA. 

BY REV. O. FISHER, M.A.. F.Q.8., 

Mon» Felloio of Jean CoUege^ Cambridge^ and of Eing'e College^ London, 

In the Report of 1901* on the attraction of the Himalaya Mountains upon the plumb-line in India certain 
anomalies of deflection are described, which require to be accounted for : and in the Philosophical Magazine for January 
1904 I published an article in which I claimed to have shown, that the chief of them may be explained upon the 
hypothesis of ‘^sostacy^^ of the earth^s crust. The following note is an amended and somewhat abridged eaition of 
that article. 

Prefixed to the Report is given a cross-section of outer Himalayan ranges on the meridian of 77^ 25', to the scale 
of one inch to four miles. This was constructed by Colonel St. G. C. Gore, R.E., Surveyor General of India. It 
appears from this section that through a distance of 124 miles the summits rise fairly regularly from the plains to a 
height of 18,000 feet. Now according to the maps the ranges in this meridian appear to be inclined at about 40^ to the 
prime vertical. Since then the length of the meridian cross-section is 124 miles, that of the section perpendicular to the 
ranges will be about 95 miles. These outer ranges may therefore, as far as their attraction is concerned, be taken as 
approximately represented by an inclined plane, or slope, whose base is 95 miles and height 3*3 miles. 

Beyond these ranges lies the Tibetan plateau, estimated to be on an average three miles high and 400 miles acrostk 
To facilitate calculation I suppose the entire area to be rectangular, and to extend to an equal distance on each side of the 
meridian of the station. Pratt estimated the area to be equal to that of a circle of radius 335 mi lest. This would make 
the length of the rectangular area about 880 miles. I suppose this mass to have been accumulated out of the compression 
of a crust 25 miles thick, and that by far the greater volume of the crushed-together mass went down into the denser 
substratum upon which it is supported by isostacy. I take the density of the crust rock to be 2*68 (that of granite), 
and that of the substratum to be 2*96 (that of basalt). The consequence of this arrangement would be that for exact 
isostacy the root^^ of the plateau would dip about 29 miles into the substratum, and that the root of the inclined plane 
of the outer ranges would be represented by an inverted plane having an angle of 24° 31' 

Major Burrard has calculated by the method of compartments the deflections which the mountains might be 
expected to produce at various stations in the meridian of Kalianpur, and at p. 94 of the Report he has given a table 
containing an analysis of the calculated deflections, separating the components of the deflection due to the Himalayas 
from those due to other areas. This affords a criterion as to what extent our assumption respecting the form and position 
of the visible mass represents for our purpose the actual high land. Major Burrard has assumed 2*65 to be the density, 
while I have taken 2‘68, to agree with the value used in ^ Physics of the Earth^s Crust,’ but the discrepancy is immaterial. 

The deflection in the meridian at Dehra Dun due to the mountain masses alone, as calculated by the method of 
compartments. Major Burrard finds to be 72". Our hypothesis regarding the form and density of the highlands give s 
70" as the deflection at the foot of the outer ranges, which is nearly in that position. This shows that the hypothesis 
reproduces the correct attraction very closely. 

There is however reason to doubt whether the roots ’’ of the slope and plateau would dip into the denser sub- 
stratum quite so deeply as would bq required for exact local isostacy, because Mr. Putnam’s ^ Transcontinental (jravity 
Measures, U.S.A.’, seemed to show that general continental elevations are compensated by a deficiency of density 
in the matter below sea-level, but that local topographical irregularities are not compensated for, but are maintained by the 
partial rigidity of the earth’s crust ’’J. 


V By Major S. (J. Burrard, R.E., Superintendent of the Trigonometrical Survey of India, 
t ‘ Fi8:ure of the Earth,’ 4tb ed. art. 201. 
i Q* B. Fatnam, Phil Soc, BoIIstin, WfwhiugtoD, U.S,A„ vol. ziih 
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Following up the suggestion made by Mr. Putnam we notice how Mf. Oldham tells ns that the very close resem* 
’blance between the upper Sivalik beds and the recent deposits of the Gangetic Plain leaves little room for doubt that the 
Sivalik beds were deposited subaerrally by streams and rivers/^ ‘^ The thickness attained by the Sivalik series is immense. 
Mr. Wynne estimated it at 14,()0() feet in the North-West Punjab. In the Sivalik Hills there are at leiust 15,000 feet of beds 
and the series is by no means complete, and similar vast thicknesses may be measured in any section/^ In Mr. Oldham^s 
diagram (Man, Geo). India, p. 473) (fig. 1) he represents the Sivalik strata as lying beneath modern alluvium except at 
4he northern edge where they have been disturbed and elevated into the Sub-Himalayau Sivalik range. Following 
the above description, we may assume a layer of rock of somewhat less than crust density three miles thick where it abuts 
• the foot of the Himalayan slope, and thinuiug out to nothing against the trappean area. It will be observed that a 


Pig I 



“Diagpram to illustrath the theory of the elevation of the Himalayas corresponding to the right-hand half of fig. 26 (copied from ‘ Physics 
of the Earth’s (Irust’). Horizontal scale about CO miles, vertical about ^0 mlies to •one inch. [This makes the crust much thinner than assumed in 
P.B.C.] 

A. Massif of the Himalayas. 

B. Root of the same. 

C. Earlier marginal deposits compressed and elevated. 

c. Continuation of the same, depressed and undisturbed. 

D. ISubsec^uent deposits overlapping C. 

A. Sinking of lower surface of crust due to C and D.”* 

mile of rock three miles thick above the surface of the sphere would reach RU altitude cqxmrto that of the Tibetan plateau, 
but the Gangetic plains do not rise to as inucli us a thousand feet above the sca-level, and the recent alluvium has to be 
allowed for. The concliisiou is that the crust of the earth must be depressed 15,000 feet at least into the substratum at the 
foot of the Himalayan slope. We need, therefore, to calculate the effect of this arraugemeut upon the plumb-line. 

According to the present hypothe.sis, the Himalayas and Tibetan plateau are not supported solely by the root imme- 
diately beneath them, but partly by the depressed crust beneath the Sivalik rock of the plains. It follows that for isos- 
tacy the root of the plateau and slope will not need to bo quite so deep; we may tak-e the height of the plains above the 
•ea-level as compensating their presumable defect of density from that of the general crust. 

The width of the alluvium, where the meridian of Debra Dun in Mr. Oldhara^s geological map crosses its boundary, 
appears to be about 230 miles. This will give for the base of the Sivalik beds an inverted inclined plane, whose depth 
is'three miles and width 230. If we apply the principle of yeiteral isostacy to half of the area we are dealing with, that is, 

Fig. 2. 

llodifioatioQ of Mr. Oldham's diagram to sait the present hypothesis. 




Beale aboQt 106 miles to an Inch. 

A. Slope of the Himalayas, including the marginal deposit C of Mr. Oldham’s diagraih. 

B. Root of the same. 

D. Bivalika nndistarbed and covered by snbaeqaent deposits. 

h. Bnnken lower snrfacc of the crast contribating to the general snpport of half the highlands according to Mr. Pntnam’s theory. 

, . , , y 


^ * Manual of the Geology of India,’ 2^d. Ed., Calcutta, 1698, p. 47S. 
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from the middle of the Tibetan plateau to the further edge of the alluvial deposit 230 miles from the foot of the slope, 
we find that the depth of the root of the plateau will be diminished by one mile and four tenths, or more exactly the 
depth of the root of the plateau for exact isostacy would be 28*71 miles, and the diminution for general isostacy 139 
miles, which gives for the depth of the root of the plateau 27*32 miles, and for that of the slope at its (uilminating 
height 30*19 miles. By this change the attractions of the visible masses and of the crust wijl not be altered, but 
the negative attraction of the root will be slightly diminished, and the balance of attraction towards the range conse- 
quently increased. 

Looked at in a general way, the visible masses of the highlands will attract the plumb-line towards them, their 
roots, where the denser substratum is displaced by the lighter crust, will repel the plumb-line, and the deflection at any 
station will he the balance of the two effects. 

The effect of the plain will resemble that of the mountains’ roots, because it will depress and displace the 
heavier substratum. Consequently at either edge tlie plain will produce a deflection away from itself, northward at 
the northern edge* and southward at the southern, while at some intermediate place the effect of the plain will be nil. 

To estimate the final deflection at any station we must strike the balance of all these effects. 

It must be home in mind that the object of this investigation is one of principle, and that no exact accordance 
with the results of the Survey is to be expected, because the natural data cannot be presented in a form amenable to 
mathematical treatment. 


The following is a summary of tlie results of the hypothesis 
At the foot of the slope the meridional deflection will be, 


Due to the slope 

Due to the plateau 


30"-210 
40 014 

Total due to tbc visible masses 

Negative deflection due to the root 


70 -254 
61 -825 

Residual deflection, northward 

Northward negative deflection due to the plain 


18 - l^!) 
3 -837 

Final result, northward 

... 

22 •26() 

At 60 miles from the foot of the slope the meridian deflection will be. 


Due to the slope 

Due to the plateau 

« . • 

n"'804 
28 -924 

Total due to the visible masses 

Negative deflection due to the root 


40 728 
37 156 

Residual deflection, northward 

Southward deflection due to the plain ... 

. . • 

3 -572 
1 049 

Final result, northward ... 

* t • 

2 -523 


The meridian deflection at the southern edge of the plain will be. 


Due to the slope 

Due to the plateau 

• I • 

• . • 

3*'-884 
14 -923 

Total due to the visible masses 

Negative deflection due to the root ... 

• . • 

* • • 

18 -807 
17 -333 

Residual deflection, northward 

Southward deflection due to the plain ... 

• • • 

1 -474 
3 006 

Final result^ southward 

• * * 

1 -532 
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Thus the hypothesis of the general isostacy of the Himalayan region and the Gangetic plain combined gives the con- 
siderable meridian deflection of northward at the foot of the range. At a distance of 60 miles from the foot of the 
slope this deflection will be reduced to about and at a greater distance disappears altogether. These results are 

in accordance with Airy^s prediction. * The deflection then changes its sign^ and becomes southerly, and is 1"*5 in the 
meridian at the furthpr edge of the plain. At a greater distance the effect of the plain would no doubt disappear, which 
would account for the deflection at the edge of the plain being more southerly than it is at KaMnpur. 


It is owing to the thickness of the crust that the attraction of the visible masses, though nearly compensuted by 
the root at a distance from them, is much less so at places in their neighbourhood. 


The extreme difEerence of the deflections in the meridian at the northern and southern edges of the plain will 
thus be about 24". In the table following p. 14 of the Report it is, in the meridian of Kalianpur, about 36", as observedt. 

It is obvious that the dense rock of the Deccan will tend to intensify the southerly deflection on the southern edge 
of the plain, and that, in general, irregularities in the geological structure of the country buried beneath the post-eocene 
deposits will be responded to by irregularities in the deflection of the plumb-line. That this must occur appears from the 
table, where, in the column of deflections, there are irregularities over the plain which seem inexplicable in any other way. 

♦ 

Nevertheless, on the whole tlie trend of the deflections from the foot of the slope to the southern edge of the plain 
in the meridian of Kalianpur has been fairly well accounted for; and the existence of an area of southerly deflections, as 
iudicated in the table following p. 14 of the Report, explained, without the necessity of assuming the presence of a chain 
of excessive density, seeing that it would be the natural consequence of the displacement of the dense substratum by the 
depression of the Gangetic plain in accordance with the general isostacy of the entire region. 


Moreover, the hypothesis of general rather than local isostacy permits us to suppose that the root of the southern 
portion of the Himalayas is somewhat less deep, and that of the Tibetan plateau deeper than would be required for local 
isostacy, and the geological observation that compressive elevation is going on along the main axisj appears to support 
this view. If this i)e the case, the repulsive effect of the root would be diminislied at the foot (jf the slope, on account of 
the greater distance of the mean mass of the root; and the deflection caused by the visible masses would be less nearly 
compensated. This would bring tlie excess of deflection at the foot of the slope above that at the southern edge of the 
plain more into accordance with the observed amount. 


It must be remembered that certain gratuitous hypotheses have been made, which will affect the quantitative, 
though not the qualitative, results of this investigation. Such are the relative densities of the crust and substratum and 
the thickness of the crust. But the quantitative agreement of the results with the observed facts shows that the assump- 
tions made are not very improbable. 


* Phil. TraiiH, vol. cxlv. p, 102, 

t The leUuwing is taken from the above table. N signifying a northern and S a southern deflection as referred to Kalianpur: — 



N. 

lat. 

Deflection 


N. lAt. 

Deflection 


O 

t 

„ « 


o 

/ 

,/ 

Banog 

flO 

28 

33*04 N 

Noh 

27 

51 

0 2« N 

MusHooree 

30 

27 

8(i-84 N 

Agra 

27 

10 ’ 

5*72 N 

llajpur 

30 

24 

47*65 N 

Usira 

26 

57 

6*08 N 

Xmsot 

30 

22 

29*16 N 

Kesri 

25 

46 

5*45 S 

Dehra Ddn 

.30 

19 

87*82 N 

Pahdrgarh 

24 

56 

0*76 N 

E. End ditto, Base 

30 

17 

30*87 N 

Daiddhari 

24 

38 

1*01 S 

Nojli 

29 

53 

13*95 N 

Silrantdl 

24 

14 

0 82 8 

Kaiidna 

29 

81 

7*08 N 

Sironj N.E. End Base 

24 

9 

1*69 8 

Datairi 

28 

44 

6*13 N 

Bhaordsa 

24 

8 

1*17 8 

Boston 

28 

31 

5*67 N 

Kalidnpur 

24 

7 

0*0 

Ohandaos 

28 

5 

1*16 N 






“Kver .since OUT grent pioneer in Himalayan geology, Mr. Medlicott, first examined and described the Sub-Himalaya in bis memoir (Mem. 
Oool. Surv. of India, vol. iii.)and since the Uev. (). Fisher wrote his far-seeing * Physics of the Earth’s Crust,’ it has been gradually becoming evident to 
all who really examine the question in detail, that the Himalayas are and have been in a constant state of change: a state of elevation along the main 
axis and depresuion along the nioantain foot, with intermediate zones of crashing, crumpling, and over-riding along shear and thrust planes. This is 
so evident that, if one desired to be very particular, one might say literally that the Himalayas of to-daj are not the same as those of yesterday.”— 
Memoirs of the Geological Survey of India, vol, xxvi. by 0, 8, Mlddlemijss, p. 
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Mathematical Notes. 

T . — Attraction of the Mountains. 

The diagram (fig. 3) represents a section perpendicular to the range. It is drawn approximately on a scale of 
of an inch to 5 miles. K M C F B is the crusty out of which the mountains and their roots were Termed^ and is suppos- 

B^8 



cd to be 25 miles thick. G H D K is the Tibetan plateau, three milesihigh and 400 miles across. D A H is the slope of 
the mouiitaius, A 1) being 95 miles. D H is 3*3 miles. M L hE is the root of the plateau. ER equals 28 71 miles. 
ERC is the root of the slope. 

We require to find the horizontal attraction at a station P on the surface of the crust. P may be either to the 
right or left of B. Spheri(‘ity is neglected Then the horizontal attraction of the mountain and root together at P 
equal.s the horizontal attractum, positive of the slope, plus that of the plateau, combined with the horizontal attraction, 
negative produced by the substitution of their less dense root.v for the more dense substratum. The crust, whether dis- 
turbed or not, will produce no horizontal attraction. The negativ** attraction of the root will be the same in amount as if 
the root was composed of matter whose density was equal to the excess of the density of the substratum over that of 
the crust, and the attraction of the root M L JIC! at P will be the same as would be pfoduced by a mass K L R C B minus 
that which would he produced by a mass K M C P, each mass being of similar demsity. Consequently we need to calcu- 
late these several aitt actions. The attraction having been calculated from the formuhe, the correspondiug deflection 
may be found by multiplying it by a factor whose logarithm is 0*3541084*. 


Attraction 
of the slope 


} = ( (a +;j cos ««) tan-‘ ® ^ tan «) + o 


sill a cos a 



1 + 


a{a -b 2/i cos- a) 
ir cos'tt 


) 



The upper or lowcir sign is to be used according as the attracted particle P is to the right or left of the foot of 
the slope under consideration. 


Attraction of the plateau =2p |^j:’tan'^ 


jh 

JCV 


log, — 


V -I - ! 


/ , w-f/O , . 

2 


The limits of x are the nearest and furthest distances of the base of the plateau from the station P, viz,, PI) 
and PD + 400. 

V = y/P -h and its limits depend upon those of x. 

The unit of length is a mile. 

21 is the length of the range = 880. ^ 


(1) When the attraction of the slope IIDA is required : 

^ p = 2*68. 

a =: DA = 95 milesf. 

A = 3*3 ^iles. 

, HD A 3-3 

DA a 95 

I = 440. 

p is the distance from the foot of the slope A of the station where the attraction is required 

• Sco CJlarke’s ‘ Oeodesy,’ p. 296 

t Obsenre : In the Addendum BA is taken at 96 miles. 
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(2) When the attraction of DRB is required : 
DE = 25. 

p = 2 96 - 2-68 = 0-28. 

A = ER = 80191. 


tan o = tan ECR 


ER .W191 
DA 95 


a = AD + AB =95 + DE cot a = 173 666. 
p is the distance from B of tlie station. 

(3) When the attraction of ACB is required ; 


P = 
tan o = 


0-28. 
30- 1 91 
95 ■ 


a = 25 cot a = 78*666. 

A = 25. 

p is the distance from B of the station. 


II.-^Attraction of the Plain. 

Referring to figure 2, 

Let a be the width of the plain DR = xSO miles. 
k the thickness of the crust = 25 miles. 

p the distance from the southern edge of the plain of a station P where the deflection is required. 
p the difl'erence of the densities of the crust and the substratum = 0*28. 

fnthc tangent of the angle at which the under side of the crust is depressed into the substratum = no/T* 
I the length of the area supposed rectangular, and conterminous with the mountain range. 


Then the attraction of the plain at P may be found from the following formula, it being premised that the attraction 
so obtained will be a negative attraction, due to the displacement of the dense substratum by the lighter crust thrust down 
into it. Consequently negative results will indicate deflections towards R, the southern edge of the plain, and positive 
ones deflections towards C, the foot of the slope of the Himalayas. 


Attraction of the plain ss2p 


{ 


a tan-i 

+ A{A + ma) 


>»A-p , a{mp + k) 

! + »»•* (P^ + •+• {n^k—p)a 


-P 


ak 


^ ^ log (l-*-»t ^) +2{tnk—p)) 


k^-pifi-py H-»»*2 


p® + A® 



(a“p)®+A® nuPfa p\\ 

+ 2/=\3 2 // 


If we put tan a 


a’ 


the expression for the attraction of the slope may be put into the form 



a*4 ^® + ap 
o* + A® 


tan“i 


A _ p aA . 
a +p 2 o® + A® 


{«±p)® + A® Afl/o pX"). 

p® 


which is slightly more convenient for computation. In the expression for the attraot^ti of the plateau, wheh x is consi- 
derably larger than h, the sum of the first and third terms, viz., x tan"i ^ may be taken as approxi- 


mately equal to 


4 

(v + A) (t> - A) 

3\ V / 


In the case of the visible masses this sum is inappreciably small. 

» 

The attraction of the plain might also be found in a manner similar to that used for ECR, taking a difference 
of two attractions. 


Harlton Rectory, 

Cambridge. Q. 

April, f.904. 
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DETERMINATION OF THE GEODETIC ELEMENTS OF THE LATITUDE STATIONS OF BAJAMARA, 

BAHAK, LAMILTTACH AND KIDARKANTA. 


1 . 


. General Remarks. 

The triangulation emanated from the side Banog-Sirkaiida of the Principal Triangulation of the (Ircat Tri- 
gonometrical Survey : the station of Nag Tiba was fixed in October 1902 by Captain Wood, R.E., observing with Troughtou 
and Simms^ 12-inch theodolite on 12 zeros, 

In order to determine the geodetic elements of the Latitude Stations, Captain Cowie, R E., observed the angles of 
two single triangles and one quadrilateral on 12 zeros with Troughton and Simms^ 7-inch theodolite in October, November 
and December 1903, vide Triangulation chart attached. 


2 . 


Descriptions of Stations. 

BANOC HILL STATION is a principal station of the Great Arc Meridional Series, Section 21^ to 30® and is situated 
on a detached peak of the lower range of the Himalaya Mountains, being thrown back about a mile to the north of the 
range whereon stands the sanitarium of Mussooree. The station is in the district of Debra Dun, 

The pillar is solid, and 2 feet high. It has a mark-stone at top, and another at bottom. 

SIRICANOA HILL STATION (NEW) is a principal station of the Great Arc Meridional Series, Section 24' to 30®. 
It was made to coincide as nearly with the site of the old station of that name, described in Synoptical Volume II, as 
could be estimated from the remains of platform found there, the isolated pillar together with the mark-stones having 
been removed by Natives visiting the t(lmple to build a wall round it. The present mark is distant from the N.W. 
corner of the temple 26 feet 6 inches, from the S.W. corner 18 feet 7 inches, and from the S.E. corner 31 feet 2 inches. 

The pillar is solid and two feet high, having a mark-stone embedded level with the surface, and is surrounded by 
a platform from which it is isolated. In 1902-03, the station was found to consist of an unisolated pillar of stones and 
mud. This was carefully pulled down and a small mark-stone was found at the bottom of the pillar close to a large rock 
in Slid. This mark-stone was not disturbed, but the ground on one side of it was excavated 2 feet lower down, but no other 
stones or remains of a pillar were found. This forms the lowest mark-stone of the new i)illar. 

A new pillar has been built of which the mark-stones are all vertically above that found in sihl and which forms 
the lower mark-stone of the new pillar. This is circular in shape, 40 inches in diameter and 3 feet i inch high, built of 
rubble masonry, in lime, and isolated by an annulus 2 feet thick at the bottom aud 1 foot at the top, and of similar 
height to the pillar, leaving a concentric space, 3 inches wide around the pillar. The lower and centre mark-stones are 3 
feet 0*26 inch and 1 foot 6 5 inches respectively below the upper one. Around the annulus a platform of earth and stones 
14 feet square has been built, 

NAQ TIBA HILL STATION is situated on the summit of the highest of three peaks known locally by that name on the 
watershed of tlw Bhdgirathi and Jumna rivers, about 3^ miles N.N.W. of Unthal village on a branch of the Uglar, a con- 
fluent of the latter, and 2| miles E. of Parbati on the Badri (Tehri-Garhwdl) . The hill can he approached from Mussooree 
in tw6 ^larches by several different paths all of which are very steep in places. There is a site for a good camping ground 
on the i^pur rufuimg north from the station and water is found on the north side of the main ridge to the east. 
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(lo) 

A circle and dot inscribed on the upper surface of a stone embedded centrally in a circular masonry pillar 40 inches 
in diameter and 2 feet. liig:h. Vertically below this upper mark two (dlier stones similarly inscribed are embedded at the 
centre and in tlie foiuubuion of tlie pillar respectively. Around tlie pillar a circular masonry ring lias been built, I foot 
thick, and of similar height as the pillar, leaving a concentric space 3 inches wide and surrounding this a platform of earth 
and stones 14 feet square has been constructed. 

• 

BAJAMARA HILL STATION is on the top of the peak locally known as Bajnraara, on the watershed between the 
Tons and Jumna valleys. The station is not identical w ith Ibijamara h.s. of Synoptical Vol. VII, which is 170 feet lower 
and about a mile to the west. A cairn of stones and a pole, possibly triangulation signal, was found on the top, but no* 
such mark was found on the top of the lower peak. 

It is marked in the usual way by a circle and dot on a large stone found about 1 foot below the surface of the 
ground. Over this is built a circular masonry pillar feet higli and 3 feet in diameter, carrying at its centre, on the 
upper surface, a second similar mark vertically over the lower. It lies in the lands of the village Khatt Kailana, District 
Dehra Diin, and is about 100 yards from the Cluikiata-Mandali road wbmh runs round the southern and eastern faces of 
the hill. The station is 2 miles from Deoban F. B. and miles from JDiudali F.B. There is no good camping ground 
near the station, and good water to be found only at a considerable distance. 

The latitude station is 12 feet 6^ inches north and 46 feet 10 inches west of the trigonometrical station. 

BAHAK HILL STATION is on the highest point of the hill of the same name in the lands of the village Kaprole, 
Patti Mungar Sauti( Teliri-Garhwal) on the watershed of the Bhagirathi and Jumna rivers, about 2^ miles E. N. E. of 
Tehliank village on the Burni stream entering the latter, and 5^ miles N. W. of Gula village on stream entering the 
former between Gula and Tliara villages. 

The point is marked by the usual circle and dot inscribed on a stone. Over this lower mark is built a circular 
masonry pillar 2 feet 5 inches liigh and 3 feet in diameter carrying at the centre of its upper surface an upper mark ver- 
tically above the l6\ver. Surrounding this pillar but isolated Iroai it is a masonry platform 14 feet square and built to 
a level 3 inches higher than the top of the pillar. 

The station is easily approached from the south from Chajoola village or from the west from Kaprole. There is a 
site for a small camp, a short distance w est of and below the station, but the nearest good water is over 2 miles in the same 
direction. 

The latitude station is 5 feet 11 inches soutli and 24 feet 8J inches east of the trigonometrical station. 

LAMBATACH HILL STATION is ou the highest point of Lambatncli hill, wliich lies N.E. from the junction of the 
Pabar and I’ons Uivers, in the lauds of village Manjni, Patti Pingal (Tehri-Garbwal), about 1| miles N.W. of Deota P.B., 
1 mile N.E. of Maijon and Lambataeh F.B. 

The circle and dot are cut in a stone embedded in the upper surface of a masonry pillar 3 feet in diameter and 
one foot high. This mark i.s plaecid vertically over the mark defining Lambataeh or Lambathash of the Secondary Trian- 
gulation [vida Synoptical Vol. VII). The pillar is isolated in the usual manner from the surrounding platform. 

The easiest approach is vid Thadiar and Deota F.B. 

The Latitude Station is 82 feet 1 J inches north and 1 foot 8i inches east of the trigonometrical station. 

[There may be a slight local deflection of the pluwb-Iino southwards, less than in amount probably. H.M.C.] 

KIDARKANTA HILL STATION is on the highest point of Kidarknnta hill on the watershed between the Tons and 
Jumna valleys in the lands of village Durgaon, Patti Siktur (Teliri-Garhwal), and is about ^ mile E. of the higher road 
from Onot and Balishul villages to Shauro by Our village, about 3i miles N. N. E. of Our, 3i miles E. of Lodrao and 3i 
miles S. a little W. of Shauro village. 

The point is marked by a circle and dot cut on the upper surface of a stone embedded centrally in a circular 
masonry pillar 3 feet in diameter and 2 feet high. Vertically below the upper mark,*a lower similar mark is embedded 
below the pillar. The pillar is isolated in the usual manner from the surrounding platform which is built up to the level 
of the upper surface of pillar. 

The station is most easily approached from the north, the best route being Chakrita, Mandali, Thadiar, Sendra F.B,^ 
Naiutwar F.B. (By Gainchra village) and Kidarkanta. 

The Latitude station is 38 feet south and 32 feet east of the trigonometrical station* 

[ The ^.ation Becma well placed as regards the mass of the hill itseifr sad ao local distarbaoce of the plmab-llne of any alae need be expected^ 
There is a small oreoonderaace of masa to conth u m n i 
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TABLE A. TBIANGDLATION FOR THE CONNECTION OP LATITUDE STATIONS 

Computation of Triangles, 


Station 

of Observation 

Observed Angle 

Sirkanda 

H.8. 

40 

t 

24 

// 

*4-87 

Banog 

11 

S8 

2 

6*69 

Nag Tiba 

* h 8. 

81 

33 

31 -.?' 

Sums ... 

180 

0 

3 07 

Banog 

11 . S. 

66 

18 

25*33 

Nag Tiba 

ll 8 

82 

6 

36 03 

Biijuniara 

II 

3 * 

34 

59*22 

Sums 

180 

0 

0*58 

Nng Tiba 

h.e. 

7 « 

47 

3*90 

Bajainara 

II 

36 

32 

43*77 

Baliak 

II 

71 

40 

1607 

Siuns 

180 

0 

3*74 

Bajuiuara 

b.8 

50 

23 

20 83 

Buhuk 

II 

77 

22 

*•*3 

Kidarkanta 

n 

52 

*4 

39 08 

SUIUB 

j 8 o 

0 

214 

Buhuk 

h.8. 

40 

40 

57 *i 6 

Bajainara 

II 

9 * 

39 

37*39 

Lainbatach 

II 

46 

30 

28*06 


Sums . . 

180 

0 

2 * 6 i 

Baliak 

b.B. 

36 

41 

S ’07 

Kidarkanta 

II 

98 

48 

* 3 * 4 « 

Lambotach 

II 

44 

30 

38*82 

. Sumii 

'79 

59 

S 7‘37 


Coi'ieetioufi for 


Spbencul 


Obacrva- 
i toil 
Terror 


Corrected Plano 
An^le 


Distance in 


Log Feet Feet 


0*122 

66 

18 

24*981 

1 

5 oii492i^9 ; 

102681 *6 

19*447 

0*410 

82 

6 

35*969 

5*0.1560316 

11 1071 6 

2 1 * 036 

0 * 300 

3* 

34 

59*050 

4*76884497 

58728*0 i 

i 11*123 

1 

0*832 

iHo 

0 

0*0 



! 

1 

0*744 

sv 1 
$ * 

47 

2*661 

5*011 77600 

1 

102748*6 

1 

19*460 

o'95> 

36 

32 

42*324 

4-80895^98 

64410* 1 

12*199 

0*560 

7' 

40 

15*015 

5-01149259 

102681 *6 1 

1 ! 

*9*447 

2 ^55 i 

1 

180 

0 

0 0 




1*176 

50 

23 

18*864 

1 

S-00051171 

1001 17*9 

18 962 

o*io8 

77 

22 

1*547 

5 * 1 031(502 2 

126813*0 

24*017 

I * 300 

52 

14 

39*589 

5*01 177600 

102748*6 

1 9 * 460 

0*232 

180 

0 

0*0 





0’744 + o 059 40 40 56 475 4 96424154 92096*2 17*44^ 

0*745 — 0148 92 39 36*497 5*14961570 141128 8 26*729 

0*745 — 0*287 46 39 27*028 5*01177600 102748 6 I9*4('0 


— I 0*376 I O 0*0 I j j 

______ ^ 

— 0*665 + 0048 36 41 4*453 4*93«03524 ^5316*9 ! 16159 

— 0*665 + 2*3*3 9^ 4^ *5**^8 5*14961572 141128*8 26*729 

— 0*665 + 3*264 44 30 40*4*9 5*poo5ii7i 100117*9 18*962 

— 1*995 4 625 i8o o 0*0 I 
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TABLE B. TEIANGULATION FOK THE CONNECTION OF LATITUDE STATIONS. 
Geodetic Latitudes, Longitudes and Azimuths. 


Name of Latitude Station 

Latitude North 

Longitude 

East of Greenwich 


Azimutli 




BANOa 

H. 8 . 

Q 

30 

/ 

a 8 

36 -91 

0 / 

78 3 

tf 

*.r >4 

Of Birkanda 

ILS 

0 

S85 

18 

30-27 








.. Nag Tiba 

* h.B. 

227 

16 









„ Bajamara 

7 ) 

160 

f 

.57 

58-91 

8IRKANDA 

II.S. 

30 

34 

41 *66 

78. *9 

50-39 

Of Banog 

H.S. 

*05 

26 

50-51 








„ Nug Tiba 

h.e. 

>45 

5 > 

15 01 

NAG XIBA 

h ». 

30 

35 

1 1 *09 

78 1 1 

38-75 

Of Banog 

H.S. 

47 

20 

35**2 








„ Sirkanda 



47 

4*47 








„ Bajamara 

h.B. 

129 

37 

11-56 








„ Bahak 


201 

14 

14*72 

BAJAMARA 

h.8. 

30 

4 S 

56-07 

77 56 

*7-91 

Of Banog 

II.S. 

340 

54 

27*41 








,, Nag Tiba 

h.8. 

309 

*9 

27-89 








f, Bahak 

>» 

272 

46 

45-07 








„ Kidarkanta 

)> 

222 

23 

25’- 4 1 








„ Lambatach 

71 

180 

7 

7 ' 8.3 

BAHAK 

h.B. 

30 

45 

5'>8 

00 

4* 16 

Of Nag Tiba 

h.B. 

21 

16 

31-12 








f, Bajamara 

9 ) 

92 

5 f» 

46-63 








ft Kidarkanta 


170 

18 

48-97 

* 







„ Lambatach 

» 

> 3 .? 

37 

43-85 

KIDARKANTA 

h,8. 

31 

1 

22*09 

00 

50'55 

Of Bajamara 

h.B. 

42 

3 * 

49-95 








,, Bahak 

>9 

350 

>7 

957 


1 

i 






„ Lambatach 


89 

5 

*5-36 

LAMBATACH 



I 

7 ' 6 s 

77 .56 

30*11 

Of Bajamara 

h.B. 

0 

7 

8-95 



• 





,, Bahak 

>f 

313 

27 

41 * 18 


% 






tf Kidarkanta 

»9 

268 

57 

0* 10 
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TABLE C. DEDUCTION OF THE GEODETIC ELEMENTS OF THE LATITUDE STATIONS. 


Name of Station 

Latitude North 

Longitude 

East of Greenwich 

Kbhares • 

Bajamara h.s. 

o 

30 

/ 

45 

// 

5607 

0 

77 

S6 

// • 

2791 

Fixed bjspj cial triangulation (vide Tablet A and H). 

Beduction to Latitude Station 


•f 

0*1 2 


- 

0*54 

The Latitude Station is 12 feet 6.] inches north and 
40 feet 10 inches west of Bajamara h s., vide page 

Bajamara Latitude Station 

30 

45 

56- 19 

77 

S6 

27*37 

(10). 

Bahak h.i. 

30 

45 

5*38 

78 

i6 

4‘ 16 

Fixed by special triangulation (ludr Tables A and B). 

Beduction to Latitude Station 


- 

0 

d 

c^ 


-f 

0*28 

The Latitude Station is 5 feet 11 inelies south and 
24 feet inches east of Bahak h.s , vide page ( 10 ), 

Baliak Latitude Station 

30 

45 

5*22 

78 

16 

4*44 


Lambatach h.s. 

3 » 

I 

765 

77 


30*11 

Fixed by special triangulation (etdc Tables A and H) 

Reduction to Latitude Station . . 


+ 

0*81 


+ 

002 

The Latitude Station is 82 feet 1 1 inclioe north and 
i foot Hi inches east of Lambatach h.s., vxde 

Lambatach Latitude Station 

3 * 

I 

846 

77 

56 

3 <^* *3 

page (10). 

Kidarkanta h s. 

3 » 

f 

22 'oq 

78 

1 3 

50*55 

Fixed by special triangulation (iWe Tahirs A and B). 

Beduction to Latitude Station 


- 

1 

1 

0 ' 

I 

1 


+ 

0*37 

The Latitude Station is 38 feet south and 32 feet 
east of Kidarkanta h.s., vide page (lo). 

Kidarkanta Latitude Station . . 

31 


21*71 

78 

12 

50*92 
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^o. S. 

ON THE (N~S) DIFFERENCE EXHIBITED 

BY 

ZENITH SECTOR NO. f. 

Extracted from the report of Captain Burrard for the Beacon 1892-93. 

The instrument used this season was zenith sector No. 1. It was designed bj Colonel Strange, and purchased by the 
Indian Government in 1871. It is a sister instrument to zenith sector No. 2, but is in many ways superior to the latter. 
Zenith sector No. 2 arrived in India in 1870, and was used by Colonel Herschel in 1870-71. Colonel Herschel suggested 
many valuable improvements and additions, which the makers had time to adopt in the construction of zenith sector No. 1. 

Zenith sector No. 2 has been used on several occasions in the last twenty years, and has always given uniformly 
good results. On the other hand, zenith sector No. 1 was only used once, and that occasion was in 1871-72, when 
Colonel Campbell observed for latitude at eight stations of the Mangalore Meridional Series. At those eight stations the 
zenith sector exhibited a (N — S) difference,^^ by which is meant that a difference was found to exist between the results 
by north and south stars respectively; the latitude derived from observations by north stars was always given too small, 
whilst the latitude derived from south stars was always given too large. 

Now for north stars— 

Latitude = declination — zenith distance^ 

and for south stars— 

Latitude = declination -f zenith distance. 

It thus became apparent that this instrument, zenith sector No. 1, measured all zenith distances too large. 
Colonel Campbell writes in 1872 : Zenith sector No. 1 measures zenith distances in excess of their true value, and the 
most superficial examination shows that the error is a function of the zenith distance, being nearly exactly in direct 
proportion to it. In fact this (N— S) difference was apparently subject to a law : every zenith distance was observed 
too large, the error in a Z.D. of 10® being twice the error in a Z.D. of 5® and ten times the error in a Z.D. of 1®. On 
account of this (N—S) difference, zenith sector No. 1 has been laid aside for twenty -two years and never used since 
its first season. 

In 1890 a zenith telescope arrived in India, and the method of observing astronomical latitudes was changed from 
the sector method to the ^^Talcott method. By the sector method the absolute Z.D. of a star is observed, and the 
latitude deduced from the formula — 

Latitude = declination + zenith distance. 

By the Talcott method the difference of Z.D. is observed between a north and south star, and no absolute zenith 
distance is measured. Thus a pKir of stars are chosen, one north and one south, that transit within a few minutes of 
each other, and that are as nearly as possible the same distance from the zenith. The telescope is set to the mean Z.D. 
of the pair, and pointed to whichever star of the pair transits first. The stal* is intersected by the micrometer. The 
telescope is then revolved on its vertical axis 180® in azimuth, but its setting is not disturbed. It will now be pointing 
to the second star of the pair : this star is also intersected by the micrometer. The difference of the micrometer readings 
is equal to the difference between the zenith distances of the two stars, and this quantity is all that we have to measure. 
If d,^ 3t ss declinations of the two stars, and z^, z, their zenith distances, then the Talcott formula is — ' * 

Latitude = 

We BMMure but do not require the abaolute ralnea of s, and a.. 
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. The zenith telescope gave excellent results, and was consequently looked upon as a good instrument. But it be- 
came evident that zenith sector No. 1 would also have given excellent results, with no (N — S) difference, if it had been 
worked as a zenith telescope by the Talcott method. * 


In the formula— 


Latitude 



Zn and Zg would have been observed both too large, but Zn and z* being nearly equal, the errors in their measurements 
would also have been equal, and their difference (Zq— Z g) would have remained correct, for the peculiarity of the (N — S) 
difference was, that errors in equal zenith distances were equal. The state of the case was this then : zenith sector No. 1, 
a very valuable instrument, was lying discarded, because it showed a (N — S) difference with the sector method, though it 
clearly would have given excellent results if used with the Talcott method. On the other hand, the new zenith telescope 
was being constantly used, merely because it gave good results with the Talcott method, though it had never been tried 
with the sector method; for anything known to the contrary, this new zenith telescope might also exhibit a (N — S) 
difference, if worked with the sector method. For these reasons I obtained sanction from the Deputy Surveyor-General 
to be allowed to use the zenith sector No. 1 this season on the Jodhpore Meridional Series, and to work it both on the 
Talcott and sector method. 

• 

After a season^s experience with this zenith sector, I am of opinion that the (N — S) difference is due to a constant 
error running throughout the graduation of the limb, and that it in nowise vitiates results. 

This season, 1892-93, the same (N — S) difference to the last decimal place has appeared, as was discovered by 
Colonel Campbell iu 1871. As flexure of the telescope tube has at times been suggested as the cause of the phenomenon, 
1 should like to give my reasons for thinking that flexure has nothing to do with it. 

The image of a star is seen on tlie centre wire, when the line joining the star with the centre wire passes through 
the centre of the object glass. If then the instrument be perfectly adjusted, and the telescope be set at an angle 6 with 
the vertical, a star of zenith distance 6 will be observed on the centre wire, provided the telescopic tube does not suffer 
from flexure. If however there is flexure of the object end, the object glass will be lower Ilian in its correct position, and 
the line joining it with the centre wire will make a larger angle than 0 with the vertical, though the angle of inclination, 
as read on the limb, remains unchanged at 0. If instead of the object end it is the eye-end tliat is suffering from flexure, 
the centre wire will fall lower than its correct position, and the line joining the centre wire with the centre of tiie object glass 
will consequently make an angle less than 0^ the reading of the limb still remaining 0, * 

Therefore, if the telescope be permanently set at angle of 0 with the vertical, the following cases occur : (i) If there 
is no flexure, the image of stars of zenith distance 0 will appear on the centre wire; {ii) if there is flexure of \i\e object 
end, the image of stars of a zenith distance somewhat greater than 0 will appear on the centre wire ; and {Hi) if there is 
flexure of the eye-end, the image of stars of a zenith distance somewhat less than 0 will appear on the centre wire. In 
other words, if there is flexure of the object end, the observed zenith distance will be less than the true zenith distance, 
whilst if there is flexure of the eye-end, the observed zenith distance will be greater than the true zenith distance. Now, 
in the zenith sector No. 1, the instrument under review, observed zenith distances are always too large, and hence if flexure 
be the cause of this phenomenon, it must be flexure of the eye-end. 


The following considerations led me to abandon the theory of flexure and to seek another cause : — 

{a) The telescope tube is elliptical in cross-section, and especially designed against flexure. 

(6) The object end is longer than the eye-end, and is consequently more liable to flexure than the eye-end, but 
if the (N — S) difference be due to flexure, it must be flexure of the eye-end. 

(c) As pointed out by Colonel Campbell, the (N — S) difference is clearly subject to a law, and varies accurately 

with the amount of the zenith distance. I cannot conceive a telescope, that waves from side to side after 
the manner of a fishing-rod, obeying any such law. The amount of flexure would not only depend on 
the zenith distance, but on the direction of motion, with which the telescope was brought up into posi- 
tion, and on the rapidity of this motion. 

(d) After lying in its box, discarded as useless for twenty-two years, it is tried again, and in 1893 the (N — S) 

difference in its ratio to the zenith distance is precisely the same as it was in 1871. Can the 
bending properties of any metal act so accurately, and remain so constant ? 


Now, in one of the astronomical circles there was also a large (N — S) difference, but in this instrument zeiiith 
distances wer.e measured in defect of the truth, as would be the case if there were fllexure of the object end ; moreover 
th^ amount of the error was subject to no traceable law whatever^ and it was but reasoneble to attribute the (N—S) 
difference to flexure. 
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I believe now that the (N— S) difFerence in ssenitli sector No. 1 is due to error of limb graduation. Zenith 
distances arc all measured too large^ and this is exactly what would occur if the graduations of the limb of the vertical 
circle were all too small for the radius of the limb. The amoigit of thc(N — S) difference is such that an angle o£ 
10° is measured on the vertical circle as 10° 0' 1 "80. The effect on resulting values of latitude may be found thus: 
suppose a north star and a south star arc both observed for latitude, both having a zenith distance of 10”. In both cases 
their zenith distance, as observed, will be 10° 0" 1"80. 

In the case of the north star: latitude = declination — Z D.; and the resulting latitude will be r"80 too small. In 
the case of the south star: latitude = declination -f- Z.D. ; and resulting latitude will be r"80 too large. 

The two values of latitude by the two stars will thus differ by 3 "(i0 : in the ordinary astronomical latitudes, as 
observed in India, it is (juite common for results from forty stars (each observed four times) to all fall within a range 
of two seconds of arc, and differences of 3 "6 arc quite inadmissible: if moreover the two stars in the above examplo 
had each had a Z.D. of 15° instead of 10°, the difference between their resulting values of latitude would be 5*"1. 

I 

Now, the limb of the zenith sector is not a complete vertical circle, but consists of tw^o segments of 50° each, 
struck, or intended to have been struck, wifh a radius of 18 inches. 

The surface of the limb is, moreover, notin the pltne of the circle of the limb: the sectors arc “dished,’' and 
meet at an angle at their junction at the horizontal axis : the silver limb has been let into a groove cut on the face of the 
brass sectors : the surface of the limb is such that if it were produced inwards, it would form not a circle but a cone with 
its apex at the horizontal axis It seems apparent that the artificers' difficulties in centering and graduating such segmental 
arcs, and in placing them in their proper positions relatively to one another, must be greater than in the case of a 
theodolite with a complete plane horizontal circle. Yet in many of our best theodolites periodic errors amounting to 1"8 
in 10° have been found. 


Now, suppose the graduations of the two arcs of 55° have all been made at too small intervals from one another, 
and that on each arc the graduations for the whole 55° have been distributed through an angular space of only 54° 51)' 50 " I . 
In the zenith sector this error cannot be compensated, as the limb is not complete; in the horizontal circle of a theodolite 
it would be compensated. In this latter case, the whole circle must be eventually divided into 300 degrees, so that if the 
graduations are placed too near together at one part of the limb, the^^ must be too far apart at anotlicr, and if the well- 
known method of changing zero be followed, angles measured with such a circle arc unaffected by these periodic errors. 

But with the zenith sector there is not only no means of changing zero, but the compensating portion of the limb 
is altogether absent : so that if there is any error in limb graduation, whether periodic or. not, it cannot be got nd of. 

Supposing the (N — S) difference to be due to graduation error, the amount of the artificer's error may be arrived 
at thus; the radius of the limb should have been 18 inches, so that the length of an arc of 10° measured along the limb 
should be 3*141(5 inches: but by observation we have found that an angle of 10° at the centre is subtended at the limb 
by graduations of 10° 0' r"8. This can have resulted in two ways: either the limb has been (jraduated with a radius of 
IZ’OOOl inebes and then placed on the sectors with a radius of 18 inches, or else the graduations must have been made 
with a correct radius of 18 inches, but the limb through some miscalculation was shrunk, on to the sectors wuth a radius of 
18*0009 inches. Oue fact is clear, viz,, that the radius of the limb is 0 0009 inch too lar^e for its graduations. 


Suppose the two arcs of 55° are each produced circularly into arcs of 180°, the graduations being made at tliesamc 
intervals as at present. Then, when the graduations have been extended to 180°, each arc of 180° will only subtend at 
the centre an angle of 179° 59' 27*"6. At each of the two points of junction tlic final graduations instead of being 
coincident, as they ought to be, will be apart by 0*00282744 of an inch, the length on the limb that subtends an angle 
of 32 "4. 


The amount of the error of graduation has been found as follows : — 


In Colonel Campbell's observations at eight stations, his mean Z. D. was 5° 51' 30", and his mean'(N — S) difference 
was 2"* 125 : that is, his final value of latitude deduced from north stars of a mean Z. D. of 5° 54' 30" w^as smaller by 
2" ’125 than his final value of latitude deduced from south stars of a mean Z. D. of 5° 54' 30" : thus both his north and 

2 " * 1*^5 

south zenith distances (of 5° 51' SO"') were each measured too large by — — • Colonel Campbell's observations thus give 


the error of the limb graduation to be l"-063 in 5° 54' 30", from which the following corrections can be deduced; 
(i). An angle of one degree is shown by the graduations on the limb as 1° 0' 0"* 18 ; (ti) an angle of 0° 1' 0*"00 is gra- 
duated on the limb as 0° 1' ()*"003 ; {Hi) an angle of 1" is shown on the limb as 0° 0' 1 •"00(X)5. 


Prom my observations this season, the (N — S) difference is given at 2 "50fora mean Z!D. of 3° 30' : from these .di^ta 
the amount of limb error is given as 0*"J86 for each degree, 0 "0031 for each minute, and 0*"000052 for each second. 

Colonel Campbell's results have been used to deduce a “limb correction," and every observed zenith distance has 
been decreased by 0 "18 for each degree, 0 "003 for each minute, and 0 "0(K)05 for each second. This Correction has 
been applied to orbservations taken this season by the sector method, and has brought them into accordance, eliminating 
all signs of a (N-*S) equation. 
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ON THE VALUE OF THE MICROMETER OF THE ZENITH TELESCOPE. 


BY CAPTAIN H. McC. COWIE, R.E^ 
In charge of the Aatronomical Party. 


1 . 


A comparison of values determined by independent methods. 


In 1902-03 the micrometer value was determined at five stations from measurements of known differences of 
declination. * 



Valne for one Revolution 


Btation 

Which reiideTB the 
latitude obKcrvatiuns 
most accordant 

Determined from 
observations 
of declination 

Difference 


// 

// 

// 

Gurmi 

69.2327 

69*2087 

+ 0*0240 

Majhdr 

•2115 

••• 

... 

Algi 


•2116 

0 * 0000 

Andhjari 

•2258 

•2270 

— 0*0012 

Budhon 

•2191 

• 2294 

0 

0 

b 

1 

Dargawa 

•2387 

•2305 

+ 0-0082 

Saugor 

•2185 

... 


Naharmau 

•2155 

. - 


Mean 

69-2217 

69-2214 

-f 0*0003 


In order to eliminate from the final latitudes errors due to the use of an incorrect value, positive and negative 
micrometer quantities have been equalised, and the residual correction entering into the final result of the observations 
reduced to a minimum. 

The differences shown in the above table between the values deduced from the latitude results and those deter- 
mined by independent observations may be due to a combination of the following sources of error : — 

(1) . In the independent observations only micrometer wire B is used and in consequence the length of screw 
involved is from 20 to 40 revolutions. 

In the latitude observations when the auxiliary wires A and C are utilized, the intervals AB and BC being 
approximately, each 10 revolutions, a length of screw greater than l5.jOr 16 revolutions is rarely necessary. It is not difii- 
cult to suppose that the accumulated systematic errors of the 40 reVolfetions used in the first case, differ from those of 
the central 16 revolutions employed in the latitude observations, and consequently it is to be expected that the respective 
values for the micrometer given by the two methods should differ slightly. 

(2) . When the auxiliary wires A and C are made use of in the latitude observations, the value of the interval 
(A— C) will ent6r as a correction always of one sign when the micrometer correction is positive and always of the other 
sign when the correction is negative. Consequently tlie result of a discussion of the respective latitude values given by 
positive and negative nucrometer corrections will to in error unless the interval (A— C) is known absolutely exactly. 
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(3). In consequence of the changes in the objective, in the telescope tube and in the micrometer screw owing to 
variations oE teraperauire, unless the mean temperature during the latitude operations is the same as that for the inde- 
pimdent micrometer observations, the values for a revolution of the screw deduced by the different methods will 
not agree.* 

There is still another complication introduced in consequence of the effect of changes of temperature. The 
auxiliary wires A and C are carried by the brass sliding plate of the micrometer, actuated by the steel screw. The 
determination of the value AC in terms of the screw is made at a certain temperature. The value so determined is 
correct for that temperature only and by using it for observations taken at any other temperature, errors are introduced,* 
The method of determining tins interval is such that it is dillhuilt to get satisfac^tory resmlts wdien the field is lighted only 
faintly by the axis lamp. It has tlicrefore l)(*cri u.sual to measure the interval during the day. If we suppose the 
temperature during the day observation to differ from the night temperature during the latitude operations an error 
wdll he introduced into every result al)tained from observations into which the (A — C) interval enters. The sign of this 
error will be according as the sign of the (A — C) reduction is positive or negative and as the change of temperature is a 
fall or a rise. 

From this it is apparent that it is not sufficient to l)alance positive and negative micrometer quantities without 
having regard at the same tinui to the number of times that AC enters as a positive and as a negative quantity. As well 
as baiaoi^ing positive aud negative corrections, we should effect caucelmcnt of positive and negative (A — C) intervals. 

I am of opinion, in view of tlie complications they introduce, that the advantages which these auxiliary micrometer 
wires exhibit in respect to convenience in observing and reduction of the wear of the screw, do not quite justify their 
empbyment. 



The examination of the micrometer screto of the Zenith Telescope under G microscope and the 
effect the errors^ thus determined^ would have on the micrometer correction. 

The micrometer, detached from the zenith telescope, was securely mounted on one of the gun-metal ^^camels^^ of the 
apparatus for the comparison of standards, by means of which it could be moved vertically and also horizontally in the 
line of the micrometer screw. The microscope was then mounted on one of the isolated masonry pillars of the Bar 
Koom aud adjusted as for the comparison of standards. 

The ciimel carrying the micrometer w as next placed under G ” in such a way as to bring the screw of the 
micrometer as nearly as possible parallel to the screw of the microscope G As only relative values for each revolution 
were required, it nvas not necessary that the two screws should be absolutely parallel ; it was sufficient if the directions 
of motion in the two micrometers were so nearly parallel that the same part of micrometer wire would always 

coincide with the same part of the zenith telescope wire. 

The apparatus having been carefully prepared, microscope adjusted, and the zenith telescope micrometer 

levelled in position, with its wire illumined aud clearly focussed in the microscope, the observations were commenced. 
Tlie procedure was as follows : — 

G was set to a convenient reading about the centre of the field. The zenith telescope wire, B, was then set 
to the reading 3 ^ 00 revolutions, aud by means of the camel screw, the whole micrometer traversed horizontally until 
B came into position between the two parallel intersecting wires of The mean of several readings of *^G^^ was 

then determined, cen’respoMding to this position of the wire B, The zenith telescope micrometer was now set to read 
36 00 revolutions aud for the new position of B, a corresponding mean reading of determined. The difference of the 
two readings thus gave a value in terms of G for the revolution 35 to 36. 

microscope was next set at its first reading, — that for zenith telescope 35 00 — , and the zenith telescope 
micrometer remaining at the setting 36 00 revolutions was traversed horizontally, until B again came into position between 
the wires of G^\ Readings were now taken as before for the revolution 36 to 37. This procedure was followed until 
the setting 65*00 revolutions was arrived at. 

In this way values for each revolution of the zenith telescope micrometer between readings 35’00 and 65*00 were 
obtained in terms of the same portion of the screw of G microscope. 

One complete set of observations having bpen taken the whole apparatus was dismantled, re-erected, the illumination 
changed aud a second series of measures made; this time the observations were commenced with the zenith telescope 
reading 65*00 and finished at 35*00 revolutions. 

Three series of observations were made in this way. Each value was then reduced to terms of the mean of the 
series to which it belonged, the mean being put equal to unity. The resulting quantities for each series are shewn in 
columns 2, 3 and 4 of Table A. 


Sit« penultimate purftgrapb, page (C), Chapter 1 ot this Yoluias. 
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Column 5 ^ivcs the mean value for each revolution, and column G the difference of each from the mean revolution. 


The values in column G were then plotted and a smooth curve drawn to represent these observed quantities. Column 
7 gives the final errors of each revolution as measured from the curve. These qjiantitics reproent the difference of each 
from the mean revolution for that portion of the screw lying between leadings 35 00 and 05 Op. Column 8 gives the 
accumulated errors. 


Table A. 


. 

1 . 

2 

3 

4 

5 

0 1 

7 

8 

Korol ution 





1 

1 



F rom 

» 

to 

l8t Set 

2m] S(‘t 

i 

3 rcl Set 

Mean of the 
IliretJ sets 

DiCereneo i 

from unity | 

Differenoo as 
d(*ii\(‘(l (rotn 

SMUMiili niive 

Sinnniation of* 
JJiffcrcnccsi 




i 


Kei'olution 

Division 

Jh\ibu>n 

Uivision 

35 

36 

0-99730 

0-99377 

1*00262 

0-99790 

— 0*210 

— 0*22 

— » 0*22 

36 

37 

I • 00058 

O’ 995.34 

O’ 99.547 

0-99713 

— 0*287 

— 0*28 

0-50 

37 

38 

0 * 995 1 8 

0-99963 

0*99846 

0-99776 

— 0*224 

— 0*29 

0-79 

38 

39 

0-99946 

0-99655 

0-99467 

0*99689 

- 0-311 

— 0* 29 

1-08 

39 

‘K) 

o- 99551 

0-99938 

0-99767 

0-99752 

- 0-248 

- 0*25 

«’.33 

40 

41 . 

1 • 000 1 7 

0 • 99480 

O’ 99434 

0-99644 

- 0-356 

— o* 14 

1-47 

41 

42 

1 -00274 

1 *00208 

I * 00058 

I *00180 

4- 0-180 

+ 0-01 

1*46 

42 

43 

1*00112 

1 *00810 

0-99983 

1*00302 

+ 0*302 

4- 0*11 

1-.35 

43 

44 

1 • 00440 

1 * 00291 

O ’ 99954 

1-00228 

4- 0-228 

+ 0-09 

1 • 26 

44 

45 

1*00179 

I *00075 

0-99904 

1 * 00053 

4- 0-053 

4- 0*00 

I *26 

45 

46 

I * 00096 

0- 99884 

0-99497 

0*99826 

- 0-174 

- 0-05 

»- 3 i 

4 n 

47 

0-99925 

1*00416 

0 * 99663 

1*00001 

4* o*cor 

— 0-07 

1-38 

47 

48 

0-99929 

I - 00000 

1*00133 

1*00021 

4 - 0*021 

— 0*09 

1-47 

4 « 

49 

0-99958 

o- 99'>.';5 

1*00283 

0 99.765 

- 0*035 

— 0*10 ^ 

’ 1-57 

49 

50 

0-99713 

0*99468 

I *00166 

o- 9978’2 

— 0 • 2 1 8 

— 0*11 

1-68 

50 

51 

0-99796 

1 *00328 

0*99617 

0-99914 

— o*o86 

0*’1T 

I ’79 

51 

52 

0*99360 

0*99888 

I *00250 

0 .99*^33 

— 0*167 

- 0*09 

1 - 88 

52 i 

53 

1*00382 

0*99622 

I * 00936 

1*00313 

+ 0*313 

— 0*04 

1-92 

53 

54 

0*99701 

1*00079 

0*99601 

0*99794 

1 — •0*206 

1 

4- 0*01 

1-91 

54 

55 

0*99929 

0-99879 

I *00553 ' 

1*001 20 

4- 0*120 

H- o*o6 

^•«.) 

65 

56 

1*00432 

0-99767 

0-99963 

1*00054 

-f 0*054 

4- 0*10 

1-75 

56 

57 

1-00399 

1 00333 

I *00183 

1 *00305 

+ 0*305 

4- o* 1-2 

103 

57 

58 

1 • 00000 

X -00125 

I * 00404 

I *00176 

4- 0*176 

4 - 0*13 

1-50 

58 

69 

0*98604 

1-00179 

0-99784 

0*99522 

- 0-478 

4" 0*12 

1-38 

69 

60 

j * 00905 

0-99601 

0-99834 

1 *001 13 . 

+ 0-113 

4 - 0*11 

1-27 

60 . 

61 

1*00087 

0-99377 

I • 00466 

0*99977 

— 0-023 

+ 0-13 

1-14 

61 

62 

I * 003 1 2 

. 

! *00316 

1*00314 

4 0-314 

+ 0-17 

0-97 

62 

68 

0-99830 

1 .00657 

0-99746 

1*00078 

+ 0-78 

+ 0-25 

0-72. 

68 

64 

I - 00756 

1-00894 

^ 1*00025 

1-00558 

4- 0-558 

+ 0-34 

- 0-38' 

64 

66 

'j *00108 

1-00540 

1*00412 

1 00353 

+ O’ 353 

+ 0-39 

4- 0*01 


Before enquiring into the effect of the systematic errors it is necessary to ascertain the quantities entering ' into 
the micrometer correction and the methods by which they arc determined. 
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In the micrometer of the zcnitli telescope, the travelling frame carries tliree wires ami C at intervals of 
approximately 10 revolutions. When intersecting a star, use is made of the wire lying nearest to it as it crosses the field, but 
the reading taken from the micrometer is the reading for the central wire Consequently to determine the true 
micrometer reading for an observation to a star, it is necessary to appl^ to the recorded reading of B, the value of the* 
interval lictweeu B and the wire used. The corrected quantity for the intersection of a star is then of the form B i 
according as the wire C or 4 is used, and the difforence of the iiucrometcr readings for the two stars of a pair, — the 
quantity entering into the micrometer eoiTcetioa |(i the reduction of an observation for co-latitude, — will be of the 
form 

{Bv> i itt>) — i h) 

the sign + being according as tlie wire C or A was used in intersecting the star. 

This general form covers four individual cases : 

(a) when B^,, is greater than B^ and wire C is used with B^, and A with Be. 

(b) when is greater than Be and wire A is used with By, and C with Bg, 

(c) when is less than Be and wire € is used with By, and A with Be. 

(d) wlien By, is less than Be and wire A is used with Bw and C with Bg. 

In the cases (a) and (c) expression (u) takes the particular form 

{By, ^ Be) 4 -tie) 

and since the wire A is never used for an intersection at a point above and the wire Cnever for an intersection below SO OOi 
(/3) is always a positive quantity. 

In Cases (6) and {d) equation (a) becomes 

{By, — Be) — ( v-H ie) 

which is always a negative quantity. Thus it appears that of those micrometer corrections of which the A and C intervals 
form a part, into such as are positive, the values of these intervals cuter as positive quantities and into those that are negative, 
as negative quantities. 

Only a very few co-latitude observations do not involve the use of either wire A or wire C. In over 80 per cent, 
both wires are.used. In the great majority of oa.ses, then, the micrometer correction is comjiosed of two quantities, one 
of which is actually measured on the screw, the other being the interval between the wires u.sed in the two star intersections. 

Let the micrometer correction applied in the reduction of observations for co-'latitude be represented in amount by 

where M is tlie quantity By, -- Bg, actually measiired on the screw. 

# 

• I the quantity iy, 4- ig , the sum of the wire intervals.’ 

II the value of a mean revolution of the micrometer;. 

If M be supposed in error by BM, 

I ,9 yf Sly 

The true correction would be 

i (ilf-f /-hSilf+S/) + 

The applied correction is in error by ^ . 

+ + t (^ + /) 

The term 

+ SI) B^ ia negligible,. 
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and the error in the aj^lied correction may be taken as 

i {m ^,BI) + i{M + I) Sfi 

The quantity M, measured on the central portion of the screw, is distributed equally on cither side of the point 
50 ()(), the reference point of the nvicroraeter. As regards it§ magnitude, a consideration of a number of records has given 
the fallowing results : ‘ 

In ,IS i^er cent of observations M lies between 0 and 5 revolutions. 
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It appears that the most frequently occurring value of Mis 12 revolutions. Suppose M to be 1.2 revolutions, 
that is, to have been measured on the portion of screw between readings 44! 00 and 56 00. 

From column 8 of Tabic .4^ the systematic error of screw accumulated 

at 44*00 is — 1*26 divisions 
at 56 00 „ - 1*75 „ 

The tabic thus slmws that the portion of screw from' revolution 44* to revolution 56 is equal to 

12 mean revolutions — 0*49 division. 

The quantity M which* from the difference of the micrometer readings appears to be 12 revolutions is, then, too* 
large by 0*49 division. 

SM = -f 0*49 division* 

A consideration of the method by which the intervals AB and BC are determined will at once show that these 
quantities cauiiot be measured in terms of any {varticular portion of the screw we please. The portion of the screw involved 
is regulated by the position of the speck selected as the reference point. It thus has happened that for many seasons 
the interval AB has been determined in terms of revolutions 45 to 55 and BC in terms of revolutions 46 to 56. 

Table A gives the systematic errors of these portioits of the screw. 

The accumulated error at revolution 45 is •— 1*26 divisions* 


The portion of screw between revolutions 45- ami 55 is then less than 10 revolutions by 0 59 division, and tho 
value 4/^ deduced from the micrometer readings is too large by 0*59 division, 

'The value of BC similarly appears to be too large by 0*44 division* 

« 

The quantity / is therefore too large by 1*03 diviaionsv 

5/= 4- r03 divisions. 


In the last few seasons) the programme of observations for the determination of the micrometer value 
has been framed so as to deal particularly with the 30 cehtral revolutions — that is, from revolution 35 to revolution 65. 
Hence for these seasons /A may be considered as fairly representing the standard revolution of Table 4 and S/a as an 
accidental error of observatiouw 


The errors iu the applied micrometer correction, due to systematic errors of the screw, are> as given above. 
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In wliicli the quantity SI has been shewn to be a constant error for all micrometer corrcotieiw of Hkesi^n. Taking 
the value of ^ to he (iU" and S/ as deiermiiied above. 

4 S/.M = 0"-36. 

If we take as an example 

M ^ V2 rovolutions, 
then hM is = + 0 41) division : 
also taking S/Lt = O'^ Ol an extreme value, 
the values of the terms of the expression above are siien to be 

4 0"-52 

i (iV/4/)S/i= (r*16. 

The Table A gives the following values for hM for different values of M. 


M 

8 M 


BM 

in 

in 


in 

Revolutions 

divisions 

seconds of are 

2 

+ 0-22 

-4 

o"-rr> 

4 

+ 0-41 

4 

0 ' 28 

6 

+ O ’ 54 

4 

0 ’37 

8 

4 0 * ^0 

+ 

0-41 • 

JO 

+ 0-.59 

4 

0 '40 

12 

+ 0-49 

4 

0 -.34 

M 

4 0-28 

4 

0-19 ‘ 

i 6 

4-0-04 1 

4 

0 '03 

i 8 

- 0*09 1 

— 

0 '06 

20 

— 0 -<06 

' — 

0 ’ 04 

'7 <7 

4 0*0^ 

' 4 

0 -04 


4 - O’ 18 

4 

0 ' 1 2 

26 ; 

4 0*22 : 

4 

0 *45 ^ 

28 

4 O' 16 

4 

oil 

1 

30 ; 

0*00 1 


0 -OO 


Prom this it is seen that to all intents hM is constant in wgn that sign being the sameia 9 for bf. 

The error ^ (SM 4 hi) /x is then constant in sign for all micrometer corrections of lik^ end varies in amourit 
from 0"‘56 to 0"*33 according to the value of 3I\ ™ 

All positive micrometer corrections are thus burdened with an error of constant sign and all negative corrections 
similarly affected by an error of opposite sign. In consequence, the consideration of the values for the co-latitude given 
respectively by 4 -'^^® and — micrometer corrections with the object of determining tlio quantity Bfi can lead to no reliable 
result, until the systematic errors of the screw have been determined and correctiona’-for tlicm applied in the reduction 
ot the observations for latitude. * 

H. M. CowiB. 

Debra Dun, ^ 

March/ ilKKh ) 
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ON THE AZIMUTH OBSERVATIONS OF THE GREAT TRIGONOMETRICAL SURVEY OF INDIA. 

BY 

LIEUT.-COL. S. Q. BURRARD, R.E.. F R S., 

Superintendent of Trigonometrieai Surueya, 

(1) . From 1802 to the present time rigorous astronomical observations for azimuth have been regularly taken 
at stations of the Principal Triangulatiou. The practice has been for the ottieer conducting the triaiigulation to observe 
for azimuth himself at every 40 or 50 miles. Although much time and troul)le have in tlie aggregate been expended on 
the measurements and reductions, no use has so far been made of the undoubtedly valuable results. In this paper I have 
attempted to analyse the geodetic evidence furnished by our azimuth observations but 1 have not been wliolly convinced that 
my investigation is worthy of publication. I have decided to publish it, firstly, because the results though imperfect are 
perhaps as good as are obtainable from present data, and secondly, because the narrative will place on record for future 
use the obstacles encoimtered, will explain the causes of failure, and will indicate the remedial steps, that will have to be 
taken as soon as observers arc available. 

(2) . The 'purposes* served by Azimuth Observations. In a geodetic survey astronomical observations for latitude 
and longitude serve two purposes, the measurement of the eartlPs axes, and the determination of the local direction 
of gravity. An azimuth observer has, however, no less than three objects iu view, the measurement of the earth’s axes, 
the (letermination of the local direction of gravity, and the deduction of the azimuthal erroi; accumulated in the triangu- 
latiou. 

In comparing the values of latitude and longitude calculated through the triangulatiou with the observed values, 
we are confronted with the difficulty, that each difference is made up of two component parts, which we are required to 
separate ; but a difference between an observed and a calculated azimuth has no less than three entangled components. 

(8). 1799^1823, Azimuth observations were taken by Colonel Lambton for the purpose of determining the figure 

of the earth from arcs perpendicular to* the meridian. In his day the figure of the earth was not known to any degree 
of certaiftty, and in all probability the discrepancies then between geodetic and observed azimuths were mainly due to the 
errors iu the adopted values of the carth^s axes. Lambton did not utilise his observed azimuths to determine either deflec- 
tions of the plumb-line or errors of triangulation. 

(4). 1823-1843, Colonel Everest regarded observed azimuths as checks upon the accuracy of the triangulatiou. 

On page 84 of his Account of the Measurement of an Arc ^c,, 1830, lie describes an observation for azimuth at Takalkhera, 
and computes from it with the aid of the triangulation an azimuth at Kaliaiipur. We get”, he writes, 10"^ 27' 32''170 
for the computed azimuth of Sooreutal at Kullianpoor. But from twenty-seven observations of circumpolar stars the 
'^azimpth * * * is oh&jOTed to be * * * 10° 27' 30"’717/^ ^^Thc difference of l'^*453 is^^ he says, a quantity quite 
within the limits to Wmch so extensive a series could be expected to arrive. 

In his deterrhinations of the figure of the earth Colonel Everest took great pains to refer the sides of his triangles 
to the meridian before deducing the t^restrial arc ; to carry out this operation he required an accurate knowledge of the 
azimuth of the triangulation, and hie introduced several observed azimuths as verificatory of each other 

He did not however regard his azimuth at Banog as verificatory : to the north-east of this station, he pointed out, 
were the Himalaya Mountains with nought on the south-west to counterbalance them but a flat plain ; ^^the principal 
attraction he wrote, ‘'being on the north-eastern side, the tendency would be to tnake the observed azimuths less 
'' than those brought up by computation: whether the error of 4§ seconds noted at Kaliana has arisen from an accpmula- 
'' tion of errors in the observed angles or is also attributable to the same cause it is impossible to say. I had hoped 
•'to have placed* that station far enough to be beyond the influence of that irregularity.’* * 


flea AcsqwU of ihs Measursmni «/ Uso Ssciiom of tk% UoHdioml Are (f Indiat 1847, IrUrocheiion, xUi, 
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(5) . 18o8. When the figure of the earth was being determined by Col. Clarke from the triangulation' of Great 
Britain, an equation of condition was formed from each observed azimuth, and the azimuthal errors of the triangulation 
were neglected. Discussing these equations on page 293 of his work on Geodesy, Col. Clarke writes: — 

The azimuth and longitude equations are from the nature of those observations entitled to much less weight 
than the latitude equations : the azimuth equations in particular are directly affected by accumulation of errors of the 
observed angles of the triaiigulation.’^ 

(6) . 1861-1884. In General Walker’s time azimuth observations had come to be regarded in practice as determi- 
nations of the direction of gravity. Thus the fundamental azimuth at Kalianpur was derived from a surrounding group of* 
observed azimuths treated by the method of minimum squares : such a course could not have been pursued except on the 
assumption that the diflerences treated between observed and geodetic azimuths were due to accidental and local 
attractions. 

Moreover the closing errors of the great circuits of the Principal Triangulation were adjusted by the method of 
minimum squares, and this course would not have been adopted, had it been suspected that the whole triangulation 
was being deflected from the true direction by an ever-increasing azimuthal error: for would it not have been considered 
inconsistent to introduce the complicated machinery of minimum squares to adjust the closing errors of circuits, which 
in South India averaged 2" in amount*, if it had been suspected that the whole of the South Indian Triangulation was in 
error by in azimuthf ? 

The following extracts from chapters xi and xii of Volume II of the Account of the Operations of the Great 
Trigonometrical Survey of India show General Walker’s opinions : — 

The difference between the observed azimuth of any line at a station B and the geodetic azimuth of the same line 
as brought up through the triangulation from a fundamental station A, may be due either to local deflections of the plumb- 
'Mine at A and JB, or to errors in tlie astronomical determinations of the azimuths at those stations, or to errors in the 
connecting triangulation ; very possibly all three causes operate in every instance, but it is impossible to disentangle them, 
and determine the value of each separately ; practically the only thing to be done is to assume the a.stronoraical observa- 
tions and the triangulation to be errorless, and that the entire difference is due to deviations of the plumb-line.” 

It will be seen that there is a large number of stations at which astronomical determinations of latitude and azimuth 
have already been made, and the number of those may be expected to be somewhat increased before the triangulation 
is completed ; besides these there are a few stations at which electro-telegraphic differences of longitude have already 
been made, and several at which they will probably be made hereafter. But all these observations ai« liable to be influ- 
enced by local deflections of the plumb-line to a greater extent than the principal triangulation of the Survey is liable to 
be influenced by errors generated in the measurement of the angles. The differences between the direct determinations 
of the elements of any station and the computed values brought up to it from the origin, are due to errors of operation, 
errors in the adopted elements of the figure of the earth, and to local deflections of the plumb-line ; and of all these 
causes the last is, in this Survey, the most significant.” 

In his paper entitled Indians Contributions to Geodesy and published in the Philosophical Transactions of the Royal 
Society in 1895, General Walker made no use of the Indian observed azimuths. 

(7) . In 1897 Capt. Lenox Conynghara, R.E., pointed out that the large differences between astronomical and 
geodetic azimuths, which obtained in South India, could not be attributed to local attractions. 

(8) . In 1900 I commenced a classification of all deflections of the plumb-line observed in India; arid as more 

latitudes had been observed than longitudes I decided to equalise the numbers of deflections in the meridian and of 
those in the: prime vertical by including the observed azimuths. I was not then conversant with the investigations 
carried out at Potsdam and published in Lothabiveichungen, Heft /; 1886 and in Die Europdische Ldngengradmessung von 
Greenwich bis PVarschau von Borsch and Kruger 1896. I was only aware of #hat Colonel Clarke had written in 
chapter xii of his Geodesy ) on page 291 he shows that the observation of the difference of longitude gives US no in- 
formation that is not also given by the observation of azimuth.” ,, ' ^ ' 

In appendix No. 2 to my paper on Himalayan attraction published in 1901, the azimuth observations of India were 
compiled and classified. 

It was then found that at a few stations both longitude and azimuth observations had been taken. The two 
methods of observation, it was at once seen, did not yield accordant values of the deflection of the plumb-line, and it 
required but little insight to discover that the differences between the astronomical and calculated values of azimuth 
were iJirgcly due to the effect on the latter of the azimuthal errors accumulated in the triangulatioft; 

The conclusion that I arrived at was that, though the difference in azimuth between two wj^f more accurately 
deterpained by triangulation than by astronomical observations when the Sfayg are not distant from one another, yet the 
errors of triangulation tend to accumulate and at great distancesT from the origin the accumulated error of the triangula- 
tion may easily exceed the error that local attraction is liable to produce in an observed azimuth. 

^ , , - , 1 » l . 


' * Volnmea XII and XI II of the Actfonn^ qf ihe Operations of the O. T, Survey of India, 
t borvey of India.— Professional Paper No. 6 of 11K)1, part I, page 18. 
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On%page 17 of the paper on Himalayan attraction will be found my first attempt to determine the azimuthal errors 
of the principal triangulation from comparisons of longitude and azimuth results. I had fully intended in that 
paper to take a step further and, by applying corrections to the geodetic azimuths, to render the azimuthal observa- 
tions available for a discussion of the direction of gravity. But this course was not practicable: our azimuth observations 
had been taken on one plan by the triangulation parties and our longitude observations on another by independent 
astronomical parties, and when the results came to be compared, but three stations were found at whic'h both an azimuth and a 
longitude had been observed. Colonel Clarke’s proof that an observation of longitude gave no information that was not 
also given by an observation of azimuth had led observers to believe that the determination of both longitude and azimuth 
«t one station would be a somewhat unprofitable duplication of results. 


Nevertheless the table published on page 18 of the paper on Hi-malayan attraction gave a fair indication of tlio 
magnitude of the azimuthal errors of the triangulation : and this table convinced me that the azimuth observations accu- 
mulated by our survey would never be of use to anyone, until we had observed both for azimuth and longitude at a great 
number of selected stations. I had to abandon for the time all idea of utilising the observed azimuths : it was ])erhaps a 
first step to have got a complete list of azimuths compiled, but the possibility of making use of them seemed as far off as 
ever. , • 


(9) . The supplementary Azimuth Observations of 1903-5. Azimuth observations arc simpler than those of longi- 
tude; they occupy less time and require but one observer; in order to supply the data that had been found wanting, it 
appeared at first sight only necessary to arrange for an azimuth to be observed at every longitude station, and in 190$ 
Captain II. Wood, R.E. undertook this task. 

At the commencement of his work however a new difficulty was encountered. The longitude stations were 
selected by our predecessors for the purpose of measuring arcs of parallel and a comparison of longitude and azimuth 
results was not contemplated. The selection of longitude stations was baaed on two principles : (i) India was to be 
covered by a network of equal triangles formed by longitude arcs : (ii) each longitude station was to be placed at an 
important telegraph office. 

The telegraphs of India have been widely extended since our longitude arcs were planned, and now-a-days wo 
should possibly not experience much difficulty in obtaining “ through telegraphic communication from one longitude 
station to another, even if tliey were located at small telegraph offices. But formerly it was considered desirable to 
place each longitude station at a large central telegraph office whci*e the telegraph Blaster was of superior rank and 
able to order through ” communication and to prevent minor offices from breaking in. 

The longitude stations were consequently often located at distances from the principal triangulation, and their 
geodetic positions were determined by secondary chains carried from the nearest stations of the principal triangles. It 
will be seen from the Appendices to Volumes IX and X of the Account of the Operations of the Great Trujonornetrical 
Survey of India that triangular errors of 3'' and 5" were common in the very small triangles which generally closed the 
secondary chains in the hearts of towns. 

(10) . In justice to our predecessors we have to admit that the special chains of secondary triangles satisfied all 
the requirements of the immediate object in view, viz., the determination of the lengths of the earth’s axes from the 
measurements of arcs of parallel. The use to which we are now putting our longitude observations was not considered 
in the original scheme. 

The probable error of an observed arc of longitude is seldom less than 0"‘05 : and it is consequently unnecessary 
to determine the geodetic longitude of the arc’s terminals to a greater degree of accuracy than 2 or 3 feet. The triangles 
in which triangular errors of 3" and b''' occur arc invariably small ; their sides are perhaps one or two miles in length and 
few only of such triangles occur in any single chain : it is consequently unlikely that the geodetic longitudes have been 
affected to a larger extent than one or two feet. A geodetic difference of longitude and a geodetic azimuth are both 
angular measurements, but they are affected in a different way by a linear di.splaccmcut. The resulting error in the 
longitude is represented by the angle which the station’s displacement subtends at the pole ; the resulting error in the 
azimuth is the angle, which the station’s relative displacement subtends at the next station of the triangle, distant perhaps 
a mile. In a triangle witl^ an area of half a square mile and with a triangular error of 5" the stations are fixed 
correct^ within an inch, and are suitable for longitude work ; but the azimuths of the sides are not known within 
2" or^B^aUd are useless for geodetic purposes. 

(11) . To revise the secondary triangulation with which longitude statiops had been fixed was found to be no 
simple matter. The longitude stations had been located in the gardens of telegraph offices near the centres of cantonments 
and cities ; no triangulation would have been possible, until many valuable trees had been cut down, and even if these 
clearances had been sanctioued, the view would still have been obstructed by hou.scs, which would have rendered small tri- 
angles necessary. Moreover in the case of some stations the chains of triangulation requiring revision were long; Mooltan 
was 46 miles from a'J^Ucipal station ; Peshawar was 106 miles. 

It is true that the secondary chains connecting these places with principal scries had been, with the exception of 
their small terminal triangles, well-observed, but still they were secondary, and having regard to the accumulation of errbr 
in long chains I came to the conclusion, that if they were to be revised at all, they ought to be revised entirely. 

With principal triangulation urgetitly required in Burma and Baluchistan, there is practically no early prospect 
of our being able to carry out the revisions to longitude stations, and in my opinion it will be better to extend 'the 
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longitude work to the existing principal triangulation than tc^ixtend the triangulation tb the existing longitude stations : 
it will too be cheaper to select new longitude stations and to observe new longitude ai’cs. When therefore two astrono- 
mical observers are next available, and the long prospected longitude arcs of Burma come to be undertaken, the 
utilisation of our azimuths should be kept in view, and supplementary longitude stations should be selected at the critical 

points of our principal triangulation. 

« 

(12) . Meanwhile Capt. Wood had to proceed with his programme of azimuths and to make the most of the secondary 
triangulation at his disposal. His original intention had been to observe for azimuth over the marks of the longitude 
stations, but this ideal procedure he was unable to carry through, and he had to fall back on a compromise. 

Let us suppose that a longitude station is situated on a flat plain in the heart of a city, and that the principal 
triangulation has determined an accurate geodetic azimuth at a station two miles distant outside the walls. To observe 
for azimuth at such a longitude station is useless, because the geodetic azimuths of the sides of the small urban triangles 
arc not known within 2^^ or 3'^; the only simple way out ofthe difficulty is to observe for azimuth at the nearest station of the 
principal triangulation, and then to compare the resulting deflection of gravity with the deflection at the longitude ]5tat ion 
itself. In following such a course we arc abandoning our ideal plan, and we are making the assumption 
attraction is identical at both stations. Such an assumption would perhaps be admissible if the two stations 
each other, if the country was flat, and if no geological disturbances w ere apparent ; but the maximum permissible interval 
between longitude and azimuth stations, whose results are to be used for the formation of Laplacc^s equation, is Jiot 
a subject suitable for discussiou. There ought, we know, to be no interval : that is the only proper course and every other 
is a make-shift. 

In order to secure a reliable value of geodetic azimuth in the case of weak terminal triangles. Captain Wood was 
authorised to admit an interval of 5 miles between the longitude and azimuth s^K^ns, when the country was flat, and 
one of 2 miles when hills were visible on the horizon : in hilly country no interval was regarded as permissible. 

Captain W’ood was unable to observe for azimuth at all the longitude stations in one field season, and on his return 
it was found that his result at Promc rendered an intervening Laplace station between India and Burma necessary ; in 1904 
Captain H. McC. Cowie, It.E. was able to furnish such a station by observing for azimuth near Chittagong, 

(13) . Table I shows the stations at which Laplace equations have been formed: Table II shows the longitude 
stations which were too far from the principal triangulation to be utilised. The positions of the stations of Table I are 
shown on the attached chart. 




Flai 



The A,B|C| rtfer to the Stations fw*n in Table 1 of Appendix 5. 
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TABLE I. — Namet and Descriptions of accepted Stations. 


u 

Qi 

. 



t 

1 

Distance between 
Longitude and 


O 

O 

0) 

a> 

«4-( 

Longitude Station 

Nearest Azimuth Station 

Azimuth 

In metres 

Stations 

In miles 

Description of ‘surrounding country 

A 

Kalian pur 


Kalianpur 11. S. 

1 1 

0*0 

Vide TVo Sessional Paper No. 5 Appendix 1 
page i. 

B 

Karachi 

T.O, 

Karachi Observatory 

2513 

I • 6 

Elat : on the west coast. 

C 

Debra Dun Obsy. 

(new) 

Delira Diin Ob»y. (old) S. 

966 

0*6 

A Sub-Himalayau station. 

D 

Quetta 

TO. 

Quetta T.O. s. 

7 

0*0 

Surrounded by high hills. 

E 

Calcutta 


Calcutta Base-line South 
End T.S. 

7800 

4-8 

Quite flat. 

F 

Fyzabad 

T.O. ! 

Orejhar S. 

6502 

4*0 

Quite flat. 

Q 

Julpaiguri 


Jalpaiguri s. 

74 

0‘0 

The Ilinialayas rise about 30 miles North. 
Surrounding country in the immediate 
vicinity flat. 

II 

Chittagong 

T.O. 

Nagarkhaua ILS. 

5690 

3'5 

Hilly. 

I 

Akyab 

i 

>> 

Dattaung „ 

14381 

8’9 

On coast ; immediate surroundings flat ■ but 
: nut very dibLaut Irom Arakan mountains, 

J 

Promo 


Kyaunggyi * s. 

184 

O’ I 

Low lulls to the E. Higher range towards 

K 

Moulmeitt 


Taungzuu II. S. 

8921 

5*5 

Flat 

L 

Bolarum 


Bolarum P.W.D. Office s. 

68 

0*0 

The surrounding country is undulating 
with no marked features. 

M 

Waltair 


Vi/.ngapatam Base-line 

N. Eud S. 

33732 

21 ’0 

Is situated on the sea-coast near the East- 
ern Glidts. 

N 

Jubbulporc 

TO 

Karaundi 11 S. 

4570 

2-8 

Mountainous. 

O 

Bombay 


Colaba Observatory S. 

59 ! 

O’O 

On west coast near the foot of the West- 
ern Ghats. 

P 

Deoaa 

T.O. 

Deesa T O. s. 

32 

0-0 

With the exception of the Ahu Hills 
w'liich lie to the IS E., 20 miles away, the 
surrounding country is quite flat. 

Q 

Mangalore 


! Mangalore S. 


O’O 

Flat. 

R 

Bangalore 


Bangalore Base-line S,W. 
Eud S. 

12 

O’O 

On a high plateau. ' 

s 

Madras 


St. Thomas s Mount Tre- 
stle S. 

9126 

5*7 

On east coast : country flat. 

T 

NagarkoiP 


Kudankulam Observa- 
tory 

27680 

I7’2 

Hilly. 


Kates, — T.O. dimotofl Telegraph Office. T iS. dcnt)tes Tower Station, priacipal, H.S. denotes Hill Station, principal. S. d<jnote8 

principal, in the plaina s. denotes station, secondary, in the plains. 
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The stations of Waltair and Nagarkoil have been included in Table I on account of the importance of their posi- 
tions in the triangulation; but the distances at both places between the longitude and azimuth stations are excessive. 


TABLE II. — Names and descriptions bf rejected Stations. 


Longitude Station 

Nearest Azimuth Station 

Distance between 
Lonj^itude and 
Azimuth Stations 

Description of surrounding country 





In metres jin miles 


Agra 

T.O. 

Usira 

H.8. 

44100 

27 


Amritsar 


Sangatpur 

T.S. 

37100 

23 

The Himalayas visible to N.E. 

Hellary 

U 

Darur 

11.8. 

143400 

89 


Mooltan 

» 

Dera Din Panah 

P.S. 

74200 

46 

Suleman mountain peaks just visible all along the 
horizon from N.W. to S.W. ou very clear days. 

Peshawar 


Juoli 

H.S. 

1 70800 

1 06 



( 14 ). General Walkers iniiinl uzimuth. Vie have for our data the results of longitude and azimuth observa- 
tions at 20 stations: but before we can proceed to form equations we have to consider another diflieulty. When the 
calculations of the principal triangulation w^ere being undertaken, Ocn(*ral Walker dedneed a value for the initial azimuth 
from a great group of observtMl azimuths. In taking this step General Walker hoped to free the fundamental azimuth^ 
on which the orientation of the whole triangnlation depended, from the*cEfects of local nttrnotion. The eonrse pursued 
has since been regretted : the complications introduec'd liave added greatly to the difKeulties of subsequent investigation, 
and nothing was gained, for we now realise that the initial azimuth at Kulianpur was not freed from the effects of local 
attraction. 

When in India we compare a geodetic and an observed difference of longitude j the observed difference is measured 
from the astronomical meridian of Kaliaripur : but wdieii we compare a geodetic and an observed azimuth^ the geodetic 
azimuth has been brought up from Walker's meridian at Kaliaupur, and this meridian is not coincident with the astrono- 
mical meridian. 

For purposes of this investigation I have had to adopt a new value of the initial azimuth and to recompute through 
the triangulation all the geodetic longitudes and azimuths employed. The value of initial azimuth now adopted is 
190 ° 27 ' 6 ^* 29 , being the mean of the observed values as deduced ou page 7 of Professional Paper No. 5 of 1901 . In 
the comparisons now to be instituted between longitude and azimuth results both sets of observation will be referred 
to the astronomical meridian at Kalianpur. 

This course has the disadvantage of bringing into use different geodetic values of longitude and azimuth from those 
published in our preceding volumes. Every member of an old survey knows the objections to incessant changes of 
data; and I hope it will be clearly understood that no general recomputation is at present contemplated, and that the 
geodetic data in the following tables have been only deduced for the one particular purpose. 


T.O. denotes Tei^aph Ofiice. H.S. denotes Hill Station, principal. T.8. denotes Tower Station, pnacipaL P.S. denotea 
Platform Station, principal. 
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TAB LB III. — Becalculation of Oeodetic Azimuths of Sides of the Triangulation. 


Eeference Letter 

Station of Observation 

1 

1 

Initial A/iinuth 
as deduced and 
adi>|)ted by 
(jjoiioral Walker 

The observed 
and nneorreeted 
\nluo of the 
initial Azimuth 

(iCMxlotic 
Aziliiutiis of 

sides !is eoinpiit- 
nl I ron) W allver’s 
initial value 

C^orrcclionsj 

Resulting values 
Ju M “ ! Keodel.c 

values ot 1 

Azimuths | 

1 

1 




0 / n 

i 

0 f n 

0 f n 

n 

! 

1 ° 

/ 

n 

A 

Ivaliunpur 

II.S. 

190 27 5 ‘10 

190 27 629 






B 

Karachi Observatory 




221 39 10-9 

h 1*2 

221 

1 

39 

12 • I 

C 

Debra Diin Observatory told) 

a. 



165 11 10*7 

f- 1*2 

165 

1 1 

11-9 

D 

Quetta T.O. 

«. 



166 31 ir 0 

4- I ’2 

lOO 


182 

E 

Calcutta Base-line South End 

T.S 



177 10 3()-3 

4 ' I ’2 

1 1 

i 177 

10 

37 4 

F 

Orejliiir 

a. 



308 30 23-0 

1 

4-1*2 

308 

3 '‘ 

2 \ 2 

G 

Jalpaiguri 

a 



321 33 30 0 

i 

■412 1 

1 

1 3 *Ji 

j 3 

31-2 

H 

Nagarkhana 

HS. 



155 47 22-0 

4 I * I 

1 

1 ^55 

1 

47 


I 

Dutlaung 

3 i 



171 27 31*9 

1 

4- I *0 

1 

171 


33‘9 

J 

Kyaunggyi 

s. 



109 26 48* I 

4- 1*0 

1 

, *09 

2 b 

49 1 

K 

Taungzuu 

ii.a. 



31 1631 *8 

4 ' 1 * 0 

1 

3 ' 

lb 

32 -s 

L 

Bolarum P.W.D Oflico 

H 



25 57 3 <>-o 

4 “ 1 2 

25 

-7 

381 

M 

Vizagnpatam Baso-lino N. End 

, s. 



203 44 25'‘» 

4- 1*2 

-’Oj 

44 

27-1 

N 

Karaundi 

H.S. 



2Qb 22 39*0 

4* 1*2 

2 rr ) 

2 2 

40 8 

0 

Coliiba Observatory 

8. 



! 288 5 26*7 

d- 1*2 

2S8 

5 

27 9 

P 

Deesa T 0 . 

s. 



241 lb 19*9 

4 - 1*2 

241 

16 

211 

Q 

1 Mangalore 

S. 



205 52 53-(. 

+ I 2 

205 

52 

54-8 

li 

Bangalore Baso-lino S.W. End 

“ j> 



224 31 270 

4 T *2 

224 

31 

28-2 

s 

St. ThomaH’s Mount Trestle 




*2 30 9‘3 

4“ 1*2 

T 2 

30 

10-5 

T 

Kudankulam Observatory 

f ) 



185 55 26-5 

+ 1*1 

185 

55 

27-6 


Notes, — T.O. denotes Telegraph Ofllce. T.S. denotes Tower SStution, principaf. U S. denotes HiU Station, principid, S, denotes 
l>Utioa, principal, in the plains. s. denotes station, secondary, in the plains. 
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TABLE IV. — Deflections of the plumb-line in the prime vertical as deduced from comparisons 

of Observed and Geodetic Azimuths. 


u 

§ 

% 

• 


Geodetic Azimuth == Q* 
as computed from the 


(A- 

G) cotX 

0 

0 

p 

a 

v 

Station of observation 

Observed 
Azimuth = A 

Everest Sphe- 
roid(Tab)elll) 

Clarke 

Spheroid 

Bossel-Clarke 

Spheroid**^ 

Everest 

Spheroidf 

Clarke 

Spheroid 

Bessel - 
C'larke 
S[)heroid 

A 

Kalianpur II.S. 

0 f H 

190 27 6*29 

0 

( 

II 

0 

1 

It 

0 

! 

II 


II 


n 

II 

B 

Karachi Observatory 

221 39 9'5 

221 

39 

I 2 I 

221 

39 I4'8 

221 

39 

14*6 

E 

5-6 

E 

11*4 

E II 0 

c 

Debra Dun Obsy. (old) S. 

165 10 58-8 

165 

1 1 

11*9 

165 

1 1 

11-8 

165 

I 1 

11*8 

if 

22*4 

fi 

22 • 2 

» 22-2 

D 

Quetta T.O. „ 

166 31 12- I 

166 

3 * 

i8*2 

166 

31 

21*2 

166 

31 

21 0 

ff 

ID'S 

a 

* 5*7 

* 5*3 

E 

Calcutta Baso-lino South 
End T.S. 

177 10 27-3 

177 

10 

37*4 

177 

10 

34-8 

177 

10 

35*0 

if 

24*2 

a 

i8-o 

„ i8'5 

F 

Orejliar S. 

308 36 18-9 

308 

36 

24*2 

308 

36 23-0 

308 

36 

231 

ii 

10-5 

fi 

81 

» 8-3 

G 

Jalpaiguri s. 

321 33 25*3 

321 

33 

31-2 

331 

3 S » 8''3 

321 

33 

28 • 5 

a 

11*8 

fi 

60 

„ ^‘4 

H 

Nagarkhana II.S. 

155 47 13*3 

*55 

47 

23- 1 

*55 

47 

19-7 

155 

47 

19*9. 

ft 

23*8 

a 

15-6 

„ 160 

I 

Dattaung „ 

171 27 28-3 

171 

27 

32-9 

171 

27 

29*4 

171 

27 

29-6 

ff 

12-5 

a 

3-0 

3'5 

j 

Kyaunggyi s . 

109 26 42" 1 

109 

26 

49 ‘I 

109 

26 

45*2 

109 

26 

45*4 

ff 

20*5 

a 

9*1 

» 9 7 

K 

Taungzun H.S. 

31 16 18-9 

31 

16 

32-8 

31 

16 

28-6 

31 

16 

28-8 

ff 

47-1 

a 

329 

„ 33'6 

L 

Bolarum P.W.D. Office s. 

25 57 35-8 

25 

57 

38-1 

25 

57 

37*9 

25 

57 

37-9 

ff 

7-3 

if 

6*7 

6-7 

M 

Vizngiipatam Base-line 

N. End S. 

203 44 24-5 

203 

44 

27* I 

203 

44 

25*9 

203 

44 

26*0 

ff 

8*0 

ff 

• 4'3 

4-6 

N 

Karaundi H.S. 

206 22 35’6 

206 

22 

40*8 

206 

22 

40*2 

206 

22 

40*3 

)) 

12*2 

ii 

10-8 

„ iro 

0 

Coldba Observatory S. 

CO 

00 

288 

5 

27*9 

2S8 

5 

29*0 

288 

5 

28*9 

if 

0*6 

fi 

3’8 

» 3-5 

P 

Deosa T O. s. 

241 16 15-3 

241 

16 

2 1*1 

241 

16 

22 ' 5 

241 

16 

22 • 4 

if 

12*9 

0 

16 *0 

.. i 5’8 

Q 

Mangalore S. 

205 52 50*8 

205 

52 

54 ' 8 

205 

52 

55-3 

205 

52 

55*3 

ff 

17*5 

ft 

19*7 

.. i 9'7 

B 

Bangalore Base-line S.W. 
End S. 

224 31 21*7 

224 

3 * 

28*2 

224 

31 

28 * 2 

224 

3 J 

28*2 

fi 

28*1 

ii 

28* I 

„ 28 1 

S 

St. Thomas’s Mount Tre- 
stle s. 

12 30 5*3 

12 

30 

10*5 

12 

30 

10*0 

12 

30 

10*0 

it 

22*5 

a 

20*4 

» 20-4 

T 

Kudankulam Observatory ,, 

185 55 i8-8 

185 

55 

27*6 

183 

55 

27'6 

185 

55 

27*6 

a 

6i*3 

ff 

6i*3 

61-3 


Note.f. — T.O. dftnoteft Telegraph Office. T.S. denotes Tower Station, principal. H.S. denotes Hill Station, principal. S. denotes 

Station, principal, in the plains. a. denotes station, secondary, in the plains. 

* 13y the “ BeaaclClarke Spheroid” is meant the spheroid which results from a combination of the major axis of Clarke and the ellipticity of 
Bessel. 

t It will be found that the quantities in this column do not agree exactly with the values published on page 17 of Professional Paper No. 5 of 
1901 ; the di.scrfq)an(‘ies have arisen, firstly, bocanso the observed azimuths in Table TV above have been recomputed with the latest values of declination, 
secondly, bccau.so the observed azimuths have now been corrected tor aberration, and, thirdly, because the geodetic azimuths iu Table II have been cal- 
culated from the astronomical meridian at Kalianpur instead of from an assumed meridian, 
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TABLE V. — Deflections of the plumb-line in the prime vertical deduced from comparisons of 

Observed and Geodetic differences of Longitude. 


4 ^ 

S 

8 

Station 

of observation 

4 'c ^ 
o a ^ . 

*Sr S »» 

ns o S 

Geodetic differonccH of longitude in arc 
from Kalianpur — (1 
as computed from tho 



A 

- G 


Dcfiectioos of the pltimh- 
lino (A — (i) cos A. 

• as computed from tho 

a 

s 

•M 

fS 

Cj O ^ 

fc o S,.§ 
m $ cj 'rt 

O S "Ml 

Kvcrrst 

Spheroid 

Clarke 

Spheroid 

Bi*Rsrl-C]arke 

Spheroid 

Everest | Clarke 
'pheioidjSpheruid 

Bessel' 

Clarke 

Spheroid 

Everest | Clarke 
Spheroid jSpixcroid 

BorstI- 

Oarke 

Spheroid 

A 

Kalidnpur 


0 f ff 

• 

/ 

n 

0 

f 

// 

0 / // 


// 



// 

N 


n 

If 

li 

Karachi 

T.O. 

10 38 24*8 

10 

38 

* 4*3 

10 

38 

17-8 

10 38 i8*2 


0*5 

4 - 

7*0 

+ 6 f) 

E 0-5 

E 

64 

R 60 

C 

Dehra Dun Longitude Station 

0 23 38*9 

0 

24 

4*6 

0 

24 

4*3 

0 24 4*4 

- 

25*7 

- 

25*4 

- 25*5 

., 22*2 

M 

21*9 

11 22*0 

D 

Quetta 

T.O. 

00 

00 

0 

10 

38 

45'8 

10 

38 

. 19 * 

10 38 39 6 

+ 

2*5 

■f 

9 2 

4- 8*7 

,1 2 2 

11 

7*9 

.1 7*5 

E 

Calcutta 


10 42 0*3 

10 

42 

11-3 

10 

42 

4-8 

1042 5*1 

- 

1 1 *0 

- 


- 4 *« 

M 10 1 

11 

4 *J 

1. 4*4 

F 

Fyzabad 

T.O. 

4 28 so* I 

4 

28 

50*6 

4 

28 

47-8 

4 28 48*0 

- 

0*5 

4 - 

2'3 

4 * 2*1 

M 0*4 

W 

2*0 

W 1*9 

a 

Jalpaiguri 


II 4 34-8 

I r 

4 


11 

4 

48*4 

II 4 48 8 

- 

20*4 


13*6 

- 14*0 

M *8 3 

E 

12 ‘ 2 

E 12*5 

II 

Chittagong 

T.O. 

14 10 47 4 

14 

10 

59 ° 

14 

10 

50*4 

14 10 500 

- 

11*6 

- 

3*0 

- 3 ’ 5 

1, *0*7 

M 

2*8 

i» 3*2 

I 

Akyab 


IS 14 210 

*5 

U 

32*0 

15 

M 

22*8 

*5 M 23*3 

- 

I I *0 

- 

1*8 

- 2*3 

1. 10 3 

M 

'7 

• 1 2*2 

J 

Prome 


*7 33 246 

*7 

33 

40-^3 

*7 

3.3 

29*7 

*7 33 30*2 


*5*7 

- 

S'* 

- 5'6 

» *40 

M 

4-8 

11 5*3 

K 

Moulmein 


'9 58 S‘9 

*9 

s« 

23*0 

*9 

S8 

1 1 *0 

19 58 11 *6 


• 7*1 

- 

5*1 

- 5*7 

16 4 

11 

4*9 

11 5*5 

l4 

Bolarnm 


0 5 « 50*3 

0 

5* 

53-6 

0 

51 

531 

0 5* 53* » 

- 

3*3 

- 

2*8 

- 2*8 

M 3‘* 

11 

2*7 

11 2*7 

M 

Waltair 


S 39 4 > <' 

S 

39 

45 ® 

5 

39 

42*4 I 

5 39 42*h 

-* 

3*2 

■f 

0*2 

0*0 

M 3*0 

w 

o* 2 

0 0 

N 

Jubbulpore 

T.O. 

2 17 34*8 

2 

*7 

45’0 

2 

»7 

i 

43*6 

2 17 43*7 

- 

10*2 

- 

8*8 

~ 8*9 

M 9*4 j 

E 

8 I 

E 8*2 

0 

Bombay 


0 

QO 

4 

50 

28-6 

4 

50 

25'7 

4 50 25*8 

- 

6*8 

- 

3*9 

- 4*0 

W 6*5 

W 

3*7 

W 3*8 

P 

Deesa 

T.O. 

5 28 i6*4 

5 

28 

12-7 

5 

28 

9’3 

5 28 9*6 

-f- 

3*7 

+ 

7* 

4- 6*8 

K 3*4 

E 

1 

6*5 

E 6*2 

Q 

Mangalore 


1 48 31-9 

2 

48 

35 ‘J 

2 

48 

33-4 

2 48 33*5 

- 

2*2 

- 

0*5 

- 0*6 

W 2*1 

W 

0*5 

W 0-6 

R 

Bangalore 


0 420*3 

0 

4 

17*6 

0 

4 

17*6 

0 4 * 7*6 

+ 

2*7 

+ 

2*7 

4 - 2*7 

E 2*6 

E 

2*6 

E 2*6 

IS 

Madras 


2 35 29*6 

2 

35 

36*6 

2 

35 

35 -J 

2 .35 .35** 

- 

7*0 


5*5 

- 5*5 

„ 6-8 

11 

5*3 

1. 5*3 

T 

Nagarkoil 


0 13 «S'8 

0 

*3 

14-2 

0 

13 

141 

0 13 14*1 

+ 

1*6 


i'7 

4 - 1*7 

„ 1*6 

” 

»*7 

11 '*7 


1 . T.O. denotes Telegraph Office. 

2 . The geodetic valoes of longitnde have been specially recomputed for the purposes of this table: the observed arimuth at Kaliinpur 
has been aabstitatecl for Walker's aslmuth in the rccomputation. 
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(15). We are now in a position to deduce the azimuthal errors generated in the principal triangulation as follows 

TABLE VI. —Deduction of the Azimuthal errors accumulated in the Triangulation. 


Deflections of the plnmb-Une in the prime Correctione to 

yertical deduced from obeervationi ’ Arin.uthi 


vr ca a: xr t k ' au oa a* LoDff. ohservatioiis Azimuth observations 

Name of Longitude Station Name of Azimuth Station (Table V) (Table IV) 


A EaUanpur 

B Karaolii T.O. 

C Debra Dun Longitude Sta> 

tion 

D Quetta T.O. 

E Calcutta 

F Fyzabad T.O. 

G Jalpaiguri 

H Chittagong T.O. 

I Akjab n 

J Prome 

K Mouimein 

L Bolarum 

M Waltair 

N Jubbulport T« 0 . 

O Bombay I 

P Daeta T.O. | 

Q Mangalore 

R Bangalore 

8 Madras 

T NegarkoU 


It! 


II S1!| 






.14 O O P 

..2 - S a: 

O cu 


'TS 

1 



'TJ 

•n 

2 

0 

44 

1 

‘g 

4> 

<D 

43 

“1 

J 

r< 

Ck 

OQ 

00 

9 1 

cm 

m 

cm 

00 

1 

« 

1 

11 

■M 

s 

*-• 1 

0 

0 

44 

3 


0 


H 

Q 


„ 32*4 „ 23 ' 

» *0*5 15* 


P Sf ff M If 0 n » If If n M 

Eo-f B 6*4 E 6*0 K 5*6 Bii*4 Eii*o — 5*1— 5*0 — 5*0 — 3' 3— 3*3 — a* 

- 0-1 
« 4*8 

„ 34*3 „ 18*0 „ i 8'5 -I4'i -13*9 -14M - 5'9 

s, 10^5 „ 8*1 „ 8*3 - 10 * 1 -lO'i -I0'3 - 5*1 - 5*1 - 5*1 
. „ 11*8 " 

„ 3*8 „ 3*3 „ 33*8 „ 15*6 

„ i'7 »» .» » 3*0 

t» 4*8 „ 5*3 » *o*s „ 9*1 

.» 4*9 •» 5*5 •» 47*« »» 3a*9 

a*7 » *’7 .1 7*3 >» 6*7 

Wo'3 0 0 „ 8*0 „ 4*3 

E 8*1 E 8*2 „ 13*3 ^ 10*8 

^ 3*7 ^ 3*8 „ 0*6 „ 3*8 



.. »**9| 
.. > 7*5 
»» 38*1 


M W5 
,» > 7 .t 6 i*3 


*5 - 4*6 

- 3*8 

- 7*3 

5 - 96 
*3 -30*3 

•5 -*S*5 
5*»'-<5*> 
■'S9 7 -59*6 -59*6 


(16). We have now deduced the azimuthal errors of the triangulation at several points .* our remaining tasks are : — 

(i) . to determine by interpolation the azimuthal errors of the triangulation at interme^ate azimuth 

stations. 

(ii) . to correct the geodetic azimuths at these stations for the errors so determined. 

(iii) ., to deduce finally the deflection of the plumb-line in the prime vertical from comparisons between 

the corrected geodetic and the observed azimuths. 

In Table Vll these last steps have been taken. 

JVo^0ir.-»T.O. denotes Telegraph Office. H.B. denotes EiQ Station, princ^^al T.S* dtnotM Tower Station, principal* 6. denotea Statiofi^ 
principal, in the plains. e. denotes station, secondary, in tbeplaini. 























TA3LE VII. — Mnal deditction of deflections of theplumhdine from azimuth observations, the geodetic azimuths being based on 
the observed azimjtth at Kalidnpur and corrected for errors accumulated in the triangulation. The Spheroid of reference is that of Everest. 
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IXo. O. 

A CATALOGUE OF THE PUBLICATIONS OF THE GREAT TRIGONOMETRICAL SURVEY OF INDIA. 

An Account of the Measurement of an Arc of the Meridian between the parallels of 18^ 3' and 24° 7', 
being a continuation of the Grand Meridional Arc of India, as detailed by the late 
Lieut. -Colonel Lambton, in the Volumes of the Asiatic Society of Calcutta. London, 1830.* 

An Account of the Measurement of two Sections of the Meridional Are of India, bounded by the 
parallels of 183 3' 15" ; 24° 7' 11" ; and 29° 30' 4&'. London, 1847.* 

Account of the Operations of the Great Trigonometrical Survey of India : 

Vol. I. The Standards of Measure and the Base-Lines, also an Introductory Account of the 
early Operations of the Survey during the period 1800-1830. Dehra Boon, 1870.* 

Appendix No. 1. Description of the method of comparing, and the apparatus employed. 

Appendix No. Comparisons of the Lengths of 10-feat Standards A and B, and detorininations of tlie Difference of their 
ExpansioDB. 

Appendix No. Gompariflons between the 10-feet Standards Ib 1;$; and A. 

Appendix No. 4* Comparisons of the G-inoh Brass Scales of the Compensated Microscopes. 

Appendix No. &• Determination of the Length of the Inch [7.8] on Cary’s 3-foot Brass Scale. 

Appendix No. (L Comparisons between the 10-feet Standard Bars I 5 and A for determining the Expansion of bar A. 
Appendix No. 7* Final determination of the Differences in Length between the 10-feet Standards Is and A. 

Appendix No. S. On the Thermometers employed with the Standards of Length. 

Appendix No. 0. Determination of the Lengths of the Sub-divisions of the Inch [o. 6]. 

Appendix No. 10* Report on the Practical Errors of the Measurement of the Capo Comorin Base. 

Vol. II. History and General Description of the Principal Triangulation and of its Reduction. 
Dehra Dun, 1879.* 

Appendix No. Investigations applying to the Indian Geodesy. 

Appendix No. 3* The Micrometer Microscope Theodolites. 

Appendix No. 8* On Observations of Terrestrial Refraction at certain stations situated on the plains of the Panjab. 

Appendix No. 4* On the Periodic Brrors of Graduated Circles, Ac. 

Appendix No. 5* On certain Modifications of Colonel Everest’s System of Observing introduced to meet the specialities of par- 
ticular instruments. 

Appendix No. 6* On Tidal Observations at Kuiraohee in 1855. 

Appendix No. 7# An alternative Method of obtaining the Formulee in Chapters VIII and XV employed in the Reduction 

of Triangulatiou. — ^Additional Formul® and Demonstrations. 

Appendix 8. On the Dwpe«ion of Circuit Error* of 'friangulBlion Bfter the Anglo* here been corrected for Piguml 

Conditions. 

Appendix No. Corrections to Asimuthal Observations for imperfect Instrumental Adjustments. 

Appendix No. 10* Reduction of the N. W. Quadrilateral— the Non-Oirouit Triangle# and their Final Figural Adjustments.* 
Appendix No. 11* The Theoretical Brrow of the Triangulation of the North-West Quadrilateral. 

App^dlx No. 13* Sixhultaneous Reduction of the N. W. Quadrilateral — the Computations. 
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Vol. III. 
Yol. IV. 

Vol. IV A. 

Vol. V. 


Vol. VI. 


APPENDIX. 

The Principal Triangulaiion — the Base-Line Figures, the Kardchi Longitudinal, N. W. 
Mimalaya, and Great Indus Series oj the North- West Quadrilateral. Lehra Loon, 187B.* 

The Principal Triangulation — the Great Arc {Section 34°-3(f), Mahun, Gurhdyarh and 
Jogi-TUa Meridional Series and the Sutlej Series of the North-West Quadrilateral. 
Lehra Lun, 1876. 

General Lescription of the Principal Triangulation of the Jddhpore and the Eastern 
Sind Meridional Series of the North- West Quadrilateral, with the Letails of their 
Iteduction and the Final Mesults. Lehra Lun, 1886. 

Letails of the Pendulum Operations and of their Reduction. Lehra Lun and 
Calcutta, 1879. 

Appendix No. L Acconnt of the Rcmeasurement of the Length of Katcr’a Tendulum at the Ordnance Survey Office, 
Southampton. 

Appendix No. 2. On the Relation between the Indian Pendulum Operations, and those which have been conducted elsewhere. 

1 . General Considerations on Pendulum Operations. 

2. General Considerations on the Reduction of Pendulum Observations. 

3. On a proposed MothO'I of treatment of the Results of Pendulum Operations, with a view to facilitating 

tho Solution of the General Problem of Local Variation. 

4. Sketch of the Method of Solution from the Data as proposed in foregoing Sections. 

5. Notes for a History of the Use of Invariable Pendulums. 

6. On the Estimation of the Provisional Eqnatoriad Numbers of different Pendulums. 

7. Acx!ount and Explanation of the Table of Provisional Equatorial Vibration-numbers of Invariable 

Pendulums, 

8. General Synopsis of Determinations. 

Appendix No. O. On the Theory, Use and History of the Convertible Pendulum. 

1. The Convertible Pendulum as used by Kater. 

2. The Theory of tho Convertible Pendulum. 

3. Application of the Theory in the case of Kater's and Sabine’s Experiments. 

4. Application of the Theory to the use of tho Reversible Pendulum. 

5. On tho Constancy or otherwise of the Difference A — J5. 

6. Relation of the Subject to the Use of Invariable Peiidulums. 

Appendix No. 4« On the Length of the Seconds Pendulum determinable from Materials now existing. 

1. Review of the Operations with Katcr’s Convertible Pendulom. 

2. Final Comparison of Experiments with Kateor^s Convertible Pendulum. 

S. Other Values of the Length of the Seconds Pendtdnm. 

Appendix No. 6* A Bibliographical List of Works relating to Pendulum Operations in connection with the Problem uC the 
Figure of the Earth. 

The Principal Tringulation of the South-East Quadrilateral, including the Great Af^^ 
Section 18^ to 2^, the East Coast Serk», the Calcutta and the Eider Lipngitndimi 
Series, the Jabalpur and the EiUApur Meridional Series, and the Letails of their 
Simultaneous Reduction. Lehra Lm, 1880.* 
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Vol. VII. General Description of the Principal Triangulation of the North-East Quadrilateral, 
including the Simuttaneous Reduction and the Details of five of the component Series, 
the North-East longitudinal, the Rudhon Meridional, the Rangtr Meridional, the Aniua 
Meridional, atui the Kardra Meridional. Dehra Dun, 1883. 

Appendix No. !• The DetnilH of the Separate Uedaction of the Budhou Meridional Scries, o/series J of the North-Katt 
Quadrilateral. 

Appendix No. 2. Reduction of the North-East Quadrilateral. The Non-circuit Triangles and their Final Figural Adjustments. 

Appendix No. 3. On the Theoretical Errors Generated Respectively in Side, Azimuth, Latitude and TiOngitude in a Chain 
of TnangieH. 

Appendix No. 4-# On the Dispersion of the Residual Errors of a Simultaneous Reduction of Several Chains of Triangles. 

Vol. VIII. Details of the Principal Triangulation of eleven of the component Series of the North-East 
Quadrilateral, including the following Series; the Gurwdni Meridional, the Gora 
Meridional, the IlurUdong Mendional, the Chendwdr Meridional, the North Parasndth 
Meridional, the North Maluncha Meridional, the Calcutta Meridional, the East Calcutta 
Longitudinal, the Brahmaputra Meridional, the Eastern Fronlier — Section 2iV to 36°, 
and the Assam Longitudinal. Dehra Dun, 1883. 

Vol. IX. Electro-Telegraphic Longitude Operations executed during the years 1875-77 and 1880-81. 
Dehra Dun, 1883. 

Appendix to Part I. 1. Determination of the Geodetic Elements of Longitude Stations. 

2. Descriptions of Points used for Longitude Stations. 

3. Comparison of Geodetic with Electro-Telegraphic Arcs of Longitude. 

4. Circuit Firrors of Observed Arcs of Longitude. 

5. Results of Idiometer Observations marie during Season 1880-81. 

Appendix to Part XI. 1. Situations of the Longitude Stations at Bombay, Aden and Suez, 

2. Survey Operations at Aden. 

8, Results of the Triangulation. 

4. Right Ascensions of Clock Stars. 

Vol. X, Electro-Telegraphic Longitude Operations executed during the years 1881-83, 1883-83 and 
1883-84. 'Dehra Dun, 1887. 

Appendix to Part I. 1. Determination of tho Geodetic Elements of the Longitude Stations. 

2. Descriptions of Stations of the Connecting Triangulation and of tlmse at which the Lougitork* Observa- 
tions were taken. 

5. On the Errors in aL caused by Armature-time and the Retardation of the Electric. Current, 

4. On the Rejection of some doubtful Arcs of Season 1881-82. 

D. On the probable Causes of the Errors of Arc-meusirremonts, and oa the Nature of the Defects in the 
Transit lustruments which nught produce them. 

Vol. XI. Astronomical Observations for Latitude made during the period I80.i to 1885, with a 
General Description of the Operations and Final Results. Dehra Dun, 1890. 

Vol. XII. General Description of the Principal Triangulation of the Southern Trigon, including 
the Simultaneous Reduction, and the Details of tico of the component Series, the Great 
Arc Meridional^— Section IF to 18°, and ike Bombay Longitudinal. . Dehra Dan, 1890. 

Vol. XIII. Details of the Principal Triangulation of five of the component Series of the Southern 
Trigon, including the following Series; the South Konkan Coast, the Mangalore 
Meridional, the Madras Meridional md Coast, the South-East Coast, and the Madras 
Longitudinal. Dehra DUn, 1890. 

ni xir. , General Description cf the Principal Triangulation of the South- West Quadrilateral, 
including the Simultaneous Reduction and the Details of its component Series. 
De^ Ddn, 1890- 
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Vol. XV. Electro-Telegraphic Longitude Operations executed during the years 1886-86, 1887-88, 
1S89-90 and 1891-98, and the Revised Results of Arcs contained in Volumes IX and X; 
also the Simultaneous Reduction and the Final Results of the whole of the Operations. 

Dehra Dun, 1893. 

« 

Appendix No. 1# Determination of the Geodetic Elements of the Longitude Stations. 

Appendix No. On lletardation (a numerical mistake was made in this appendix in the conversion of a formula from ' 
kilomeires to miles: the conclusious drawn cannot therefore be upheld). 


Vol. XVI. Details of the Tidal Observations taken during the period from 1873 to 1893 and a 
Description of the Methods of Reduction. Dehra Dun, 1901. 

f 

Vol. XVII. Electro-Telegraphic Longitude Operations executed during the years 1894~95-96. The 
Indo-European Arcs from Karachi to (ireenicich. Dehra Dun, 1901. 

Appendix No. !• Descriptions of Points used for Longitude Stations. 

Appendix No. 2* The Longitude of Madras. 


Vol. XVIII. Astronomical Observations for Latitude made during the period 1885 to 1905 and the 
Deduced Values of the Deflections of the Plumb-line. Dehra Dun, 1906. 


Appendix 

Appendix 

Appendix 

Appendix 

Appendix 

Appendix 


No, 1« On Deflections of the Plumb-line in India. 

No. 2* Determination of the Geodetic Elements of the Latitude Stations of Bajamara, Bahak, Lambatach and 
Kidarkanta. 

No. 8, On the (N ^ S) Difference exhibited by Zenith Sector No. 1. 

No. 4. On the Value of the Micrometer of the Zenith Telescope. 

No. 5« On the Azimuth Observations of the Great Trigonometrical Survey of India. 

No. 6. A Catalogue of the Publications of the Great Trigonometrical Survey of India. 


Synopses of the Results of the Operations of the Great Trigonometrical Survey of India, com- 
prising Descriptions, Co-ordinates, &c., of the Principal and Secondary Stations and other Fixed Points 
of the Several Series of Triangles. For the use of Surveyors in the field. 

Vol. I. The Great Indus Series, or Series D of the North* West Quadrilateral. Dehra Doon, 1874. 

Vol. II. The Great Arc — Section 24° to 3(f, or Series A of the North-West Quadrilateral. 

Dehra Doon, 1874. 

Vol. III. The Kardchi Longitudinal Series, or Series R of the North- West Quadrilateral. 

Dehra Doon, 1874. 

Vol. IV. The Gurhdgarh Meridional Series, or Series F of the North-West Quadrilatevah 

Dehra Ddn, 1875. 

Vol. V. The Rahdn Meridional Series, or Series E of the North-West QueflrUg^erdl. 

Dehra D&n, 1&75- 

Vol. VI. . The Jogi-Tila Meridional Series, or Series Gi and the S^tle/ Shhi^s, or Sixt^ 

' North- West I^ekfu 
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Vol. VII, The North-West Himalaya Series, or Series 0 of the North-West Quadrilateral; 

and the Triangulation of the Kashmir Survey. Dehra Dun, 1870. (Vol. VII is of 
great use to mountaineers). 

Vol. VII A, The Jodhpore Meridional Series and the Eastern Sind Meridional Series of the North- 
West Quadrilateral. Dehra Dun, 1887. 

Vol, VIII. The Great Arc — Section i<S° to 24", or Series A of the South-East Quadrilateral. 

Dehra Dm, 1878. 

Vol. IX. The Jabalpur Meridional Series, or Series E of the South-East Quadrilateral. 

Dehra Dun, 1878. 

Vol. X. The Eider Longitudinal Series, or Series D of the South-East Quadrilateral. 

. Dehra Dihi, 1880. 

Vol. XI. The Bildspur Meridional Series, or Series F of the South-East Quadrilateral. 

Dehra Dun, 1880. 

Vol. XII. The Calcutta Longitudinal Series, or Series E of the South-East Quadrilateral. 

Dehra Ddn, 1880. 

Vol. XIII. The East Coast Series, or Series C of the South-East Quadrilateral. Dehra Dun, 1880. 

Vol. XIII A. The South Fdrasndth Meridional Series and the South Maluncha Meridional Series of 
the South-East Quadrilateral. Dehra Dun, 188o. 

Vol. XIV. The Budhon Meridiotml Series, or Series J of the North-East Quadrilateral. 

Dehra Dun, 1883. 

Vol. XV, The Bangir Meridional Series, or Series K of the North-East Quadrilateral. 

Dehra Dun, 1883. 

Vol. XVI. The Amua Meridional Series, or Series L, and the Kardra Meridional Series, or Series 
M of the North-East Quadrilateral. Dehra Dun, 1883. 

Vol. XVII. The Gurwdni Meridional Series, or Series N, and the Gora Meridional Series, or Series O 
of the North-East Quadrilateral. Dehra Dun, 1883. 

Vol. XVIII. The Hurildong Meridional Series, or Series P, and the Chendicdr Meridional Series, or 
Series Q of the North-East Quadrilateral. Dehra Dun, 1883. 

Vol. XIX. The North Pdrasndth Meridional Series, or Series B, and the North Maluncha Meri- 
dional Series, or Scries S of the North-East Quadrilateral. Dehra Dun, 1883. 

Vol. XX. The Calcutta Meridional Series, or Series T, and the Brahmaputra Meridional Series, or 
Series V of the North-East Quadrilateral. Dehra Dun, 1883. 

Vol. Xxf. The East Calcutta Longitudinal Series, or Series V, and the Eastern Frontier Series — 
Section 23° to 26°, or Series W of (he North-East Quadrilateral. Dehra Ddn, 1883. 

Vol, XXII. The Assam Valley Triangulation, E. of Meridian 93P, emanating from the Assam 
Longitudinal Series, or Series X of the North-East Quadrilateral. Preliminai'y Issue. 
Dehra Ddn, 1891. 

Vol, XXIII. The South Konkan Coast Series, or Series C of the Southern Trigon. Dehra Dun, 1891. 
IVdl. ^XIV. The Mangalore Meridional Series, or Series D of the Southern Trigon. Dehra Dun, 1891. 
Vi%<\'3;ZV, South’-JEast Coast Series, or Series F of the Southern Trigon. Dehra Ddn, 1891. 
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Vol. XXVI. The Bombay Longitudinal Senes, or Series B of the Southern, Trigon. Dehra Dtin, 1893. 

Vol.XXVIl. The Madras Longitudinal Series, or Series G of the Southern, Trigon. Dehra Dun, 1893. 

Vol. XXVIII. The Madras Meridional and Coast Series, or Series E of the Sotithern Trigon. 
Dehra Dun, 1893. 

Vol. XXIX. The Great Arc Meridional Series — Section 8° to 181, or Series A of the Southern Trigon. 
Dehra Dun, 1899. 

Vol. XXX. The Abu Meridional Series, or Series I, and the Gnjardt Longitudinal Series, or Series K 
of the South- West Quadrilateral. Dehra Dun, 1898. 

Vol. XXXI. The Khdnpisura Meridional Series, or Series G of the South- West Quadrilateral. 
Dehra Dun, 1893. 

Vol. XXXII. The Singi Meridional Series, or Series II of the South- West Quadrilateral. 
Dehra Dun, 1893. 

Vol. XXXIII. The Cutch Coast Series, or Series L of the South- West Quadrilateral. 
Dehra Dun 1893. 

Vol. XXXI V. The Kdthidwdr Meridional Series, or Series J of the South- West Quadrilateral. 
Dehra Dun, 1894. 


Spirit-Leuelling Operations of the Great Trigonometrical Survey of India. 


Meights in Sind, the Bunjdb, N. W. Provinces and Central India, Seasons 1858-63 

Krora Kurpachoe t-o Attock viA Sehwan, Hhikarprir. Mithankt>t and Dera Glnizi Khan: from Mithankot to Sinmj rid Bahawalpnr, BahdwalgarU, 
Ferozepore, Ludhiana, Umballa, baharanpur, Meerut, Aligarh, Agra, Dholpur and Gwalior: and from Saharanpur to Dehra Dun, 

Heights in the N. W. Provinces and Bengal, Seasons 1863-65 : — 

From Agra to Calcutta vid Tdndla, Cawnpore, Fatehpnr, A]lahal>ad, Mlrzapur, Benares, Buxar, Arrah, Dinapore, Bankipore, Patna, Mongbyr 
Bhagalpur, NiUhati, Btirdwan, Bandua, Chiusura, Serampore and Howrah. 

Heights in the Punjab and N. W. Provinces, Season 1866-67, Sections 1 to IV : — 

From Ferozepore to Lahore and Meean Mcer via Auarkali: from Mooltan to Khomwdla vid Muzaffargarh: from Delhi to Meerut vid Qhdziabad: 
and from baharanpur to Khanna vid barsawa and Umballa. 

Heights in the N. W. Provinces, Season 1867-68, Section V : — 

From Meerut to Pilibhit vid Moradabad and Bareilly. 

Heights in the N. W. Provinces and Oudh, Season 1863-69, Section FJ;— 

From Bareilly to Cawnpore pid &b4hjabdnpur, Sitapnr and Lucknow. 

Heights in the N. W. Provimes and Oudh, Seasons 1868-70, Section FJJ:— 

From Luckxioir to Dlldimagar vid Bara Bauki, Fyzabad, Basti, Gorakhpur, Azamgarh and Ghazipur. 

Heights in the N. W. Provimes and Bengal, Season 1870-71, Section VIII: 

• From Qoi»1chpw to Pawnraan efd Bettiah, Segowlie, Motihari, MusMjSterpur and DMbhanga, 

Heights in Bengal, Season 1871-72, Seotion IX 

Jtm Pacssn&an to Pirpalnti ti4 SabUtgan}, Pwmea mi KaiagoU OMts iuaa trom Pnittaa to Bcinid^a Bmo-Bso 
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Seights in the Bombay Bteeidencyt No. 1, Seasons 1874-78 : — 

From Nay&n&r to Bombay fibikarptir, Virano^jlm, Abniodabad. Kaira, Cambay, Boroda, Broach and Snrat: from fihikarpnr to Okha vifi 
Waw£nya, HonRtcd and Joiyu; and from Joiya tu Viramgiim vid ilajkui and Wodhwdn. 


Heights in the Bombay Bresidency and Nizam’s Dominions, Nos. 3 and S, Seasons 1877-80 : — 

From Bombay to Bidar vid Thuna, Kalyan, Tionaidi, Poona, Lake Fifc.Kcdgaon, DikHdl, Kom, Sholapur and (Julbartra- from Koctgaon to Ifjibli nd 
Bnpn« Diknal, Bardmabi, >iira, hdtdrn, KolhApur, Belgaum and Dbdrwar- from bholajmr to Uijapnr vid Jhalki and Jlippargi, and fioni (iulbaivra to 
Kalchur vid Yudgiri. 

Heights m the Bombay Bresidency and Central India Agency, No. 4, Seasons 1877-78 and 1881-84 : — 

From Kalydn to Sironj vid Nasik, Manmdd, Nandgaon, Dhulia, Mhow, Tridoro ami Bhopal : and from Dhond tu ShJrsoli nd Ahiiic<luagar, Slaiunihb 
Ndndgaun and ChaliHgaon. 


Heights in the Bengal Bresidency, Seasons 1881-83 and 1887-88 : — 

From False Point to Kailia et/i Kendrajiara, >1ajpnr, llhmlrak, UalitMorc, Jellasoro. Contai, Kiikmliati, ITIuliaria, Howriiti, Chinsnra, Tril)t’rii siml 
Cidna: from Calcutta to iSaugor Island rid I’lmlta anil Diamond llaiboitr. and from Howrah to the mouth ut the Uasnlpur ri\er r*d Kidderporij, 
Hiamoud Harbour, Knkraliuti, Pbulbaria and Kejiii. 


Heights in the Madras Bresidency, No. 1, Seasons 1869-85 : — 

From Madras to Karwir rid Arkonam, Kodur, ('iiddapah, Tadp.U H, Gooty, Bollary and Hubb * from Uiiirhnr to Arkonnm vid Adoni. Gouty, 
Bellary, Tdnikur, Bangalore, Jalarpct and Vollorc. from dahupet to Beyi»ore r»d Balcui, Erode, Coimbatoro and Palghsil • and from Tut Jcorin to Cape 
Comorin I'id Pulaiiieottah. 


Heights in the Madras Bresidency, No. 3, Season 1885-86 

From liladraK to Negapataiii rid St. Thomas’ Moimt, Chinglcpnt.Vbllupnram, Cuddnloro. Porto Novo, Chidambaram, Maynvayam, Knmbakonam and 
Tanjoro. from Taujoro to Kamesvaram vid Arantangi, Dcvipatiiam and Uanmad: and from Itamnad to Tuticorin. 

Heights in the Madras Bresidency, No. 3, Season 1886-87 : — 

From Tuttcorin tx) Tanjoro rhl Mainyilebi, Maduta, Hindicrul and Tnobinopoly • from Trirhjno)>oly to Erode vtd Ldldpet and Pugalui*. from 
Bhoranur to Cochin vid Tvichuv fioiu Kurwur to Mormuguo . ami from Agouda Fort to Agoada Fort Jetty. 

Heights in the Madras Bresidency, No. 4, Season 1887-88 

From Madras to Vizagapatam rid Nellore, Guntdr, Rajahmnndi-y and Coranada. 

Heights in the Madras Bresidency, No. 5, Season 1888-89 : — 

From Uaogalore to Mougaloro vitl Mdjjaili, Kunigiil, Cbanuiu'aypntna, Onlma, Hasson, Sakicspur, Dppinangadi, Pani Mangalur and Foringipet, 

Heights in the Madras Bresidency, No. 6, Seasons 1888-90 

From Bidnrto BdtTdda vii Sadd8tiiv)>et, Pattonchoru, Becanderabad, Hyderabad, Burayapet, Mnnag&l and tiaudigtima. 

Heights in the Bombay Bresidency, No. 5, Season 1889-90 : — 

From Kay&nir to Tatta vid Mondra, Bhuj, Nakhtrana Mota, Matanomadb, Lakhpat, Moghul Bhin and Sujdwal. 

Heights in the Bombay Bresidency, No. 6, Season 1890-91 : — 

From RdjkOt to Bbaynogor vid Sardhar, Atkot, Babra, DhoJa and Sanosra: and from Sanosra to Port Albert Victor vid Nughanvadar, Ehnntdrada 
and Dongar. 

Heights in the Bombay Bresidency , Hyderabad Assigned Districts and Central Brovinces, No. 7, 
Seasons 1877-78, 1883-83 and 1890-91-93. Beciaed Edition : — 

From Kdndgaon to Kdgpur vid Chnlisgaon, Pdchora, Bhuadyal, Malkapur, Shegaou, Akola, Miirtazapnr, Badncra, Amraoti and Wardlia: and from 
Kigpnr to BiUc^nr vid Kamptee, Tnmsar, Bongargarb, Nandgaon, Drug and Uaipur. 

Heights in Burma, No. 1, Season 1893-93 

FronlBangoonto Elepbant Point tnd Data, Ktodan, DanMr and Pilakat Creek; from Bangoon to Mimdalay along the Sittaog and Mandalay 
I4&ea of tho Burma &tate Railway : also poinU about Morgui. 

BMgkte in the Central Broxmeee and Orissa, No, 8, Seasons 1891-92 and 1893-94. Bevised Edition 

fWa.'SU4«Biir*to Uambalpnr viS Chdmpa, Baktl, Baigaib and Jhirangada: and from Sambalpnr to Kendiapira otd Bxihmani Tamm, Binkn. 

JEtatito, 
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Meighta in Kardchi and its Neighbourhood, Season 1893-94 : — * 

, From Mauom to Sooth Knd Karachi Base, throngh Kimarj and Karachi. 

heights in Orissa and the Northern drears. No. 9, Season 1894-95 : — 

From Cuttack to Vizafcapatam v\A Khurda, Canjam, Chatrapur and Borhampor, thence along the East Coast Hailway vid IchchlUptiram, B^ra, 
Maud<isa Hoad llailway Station, Chipurupallo. Vizianagram and Waltair: aud from Khurda to Fmi IMpli, 

Meights in Calcutta, Season 1894-95 : — 

From Her Majesty's Mint to the Standard Bench-Mark at the Mathomatioal Instrument Office, with an extension to the Kiddorpore Tidal Station, 

Meights in the Madras Presidency, Central Provinces, Central India Agency and the United Provinces 
of Agra and Ondh, No. 10, Seasons 1891-92, 1894-95, 1896-97 and 1898-99 

From Vizagapatam to Vizianagrara, vid Waltah*, and Almauda. 

From Vizianagram to Kaipur, md Gajapatinagarum. Saluru. Potanghl, Koripnt, Jeypore, Naurangapur, Umarkot and Dhamtari. 

From Kaipur to BilAspur, along tho main line of the Beugal-Nflgpur Railway. * 

From Bil/ispur to Katni, vid Sahdol and ITinaria. 

Fi'om Katni to Allahabad, c/d Maihar, Ilewah and Mangawan. , 

From Katni to Sironj, vid Damoh, Saagor, Kurai, Bma and Knrwai, 

Meights in Bengal and Assam,, Seasons 1899-1902. 

From Calcutta to Dtaukdia, along the Eastern Bengal State llailway. 

From DAmnkdU to Siliguri, rid Nator, Nilphamari and Jalpaignri. 

From Siliguri to Son&khoda, if id Uamganj O. T. Snrvoy Station. 

From Parbatipnr to Dhnbri, tid Rangpiir. along the Eastern Bengal State llailway, 

From Porndaha to Faridpur. along the Eastern Bengal State llailway. 

From Parbatipnr to Maui bar i Ghat, nid Pin aj pur, Bdrsoi and Katihar, 

From Barsoi to Kisbanganj, along the Eastern Bengal State llailway. 

From Katihar to Anchai’a Ghat, vid Pornoa and Araria. 


Professional Papers of the Survey of India. 

Professional Paper No. 1. On the projection for a Map of India and Adjacent Countries on the 

Scale of 1 : 1000000. Second Edition, Behra Bun, 1903. 

„ „ No. 2. Method of measuring Geodetic Bases by means of Metallic Wires by 

M. Jdderin. (Translated Jrom Mhnoires Pr4sentis Par Bivers Savants 
A, L'acaddmie Bes Sciences Be L'institut Be France). Behra B'&n, 1899. 

„ „ No. 3. Method of measuring Geodetic Bases by means of Colby's Compensated 

Bars, Behra Bun, 1900. 

„ „ No. 4. Notes on tho Calibration of Bevels. Behra Biin, 1900. 

„ „ No. 5. The Attraction of the Mimalaya Mountains upon the Plumb-Line in 

India*. Considerations of recent data. Behra BUn, 1901. 

,, „ No, 6. Account of a Betermination of the Co-eJJicients of Expansion of the toires 

of the J aderin Base-Line Apparatus. Behra Bfm, 1902, 

„ „ No. 7, Miscellaneous. Calcutta, 1903 : — 

(1) On the values of Longitude employed in maps of the Survey of India, 

(2) Levelling across the Ganges at Bamukdia. 

(S) Experiment to test the increase in the length qf a Levelling Staff dite 
to moisture and temperature. 

(4) Bescription of a Sup-dial designed for use mth tide gauges. 

(5) Nickel-Steel alloys and their application (o Geodesy (T^ai^latedJ^om 
the French.) 

{6) Theory of electric projectors {Translated from the FreneK). 

*'”*" ""* - " 
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Frtffettkhlal IP^cper No. 8 . NxperimenU made to determine the Temperature Co*eff%iA&Mi<if Wateon's 

> Magnetographe. Calcutta, 1905, 

„ ,, No. 9. An Account of the Scientific work of the Survey of India and a Comparieon 

of its progreM with that of "Foreign Surveys. Frepared for the use of 
the Survey Committee, 1906.* Calcutta, 1905. 


Hand-books for the use of Surveyors. 

Sand-book if General Imtructione for the Survey of India Department. Second Edition. 
Calcutta, 1900. 

Sand-hook of Prof essional Instructions for the Trigonometrical Branch, Survey of India Depart- 
ment. Second Edition. Calcutta, 1902, 

Sand-hook of Professional Instructions for the Topographical Branch, Survey of India. Third 
EdUion. Calcutta, 1905, 

Auxiliary Tables to facilitate the calculations of the Survey of India. Fourth Edition. 
Bevised and extended. Dehra Dun, 1906. 

Special Publications on Scientific subjects. 

Beport on the Explorations in Great Tibet and Mongolia made by A-K in 1879-82. Dehra 
D(m, 1891. 

Catalogue of 249 Stars for the epoch January 1, 1892, from observations by the Great Trigo- 
nom^rical Survey of India. Dehra DAn, 1893. 

Beport on the Recent Determination of the Longitude of Madras. Calcutta, 1897. 

Report on the Trigonometrical Results of the Earthquake in Assam. Calcutta, 1898. 

The Total Solar Eclipse, January" 22nd, 1898. Dehra D^n, 1898. 

(!) Report on the observations at Dumraon. 

(2J Report on the observations at Pulgaon. 

(3) Report on the observations at Sahdol. 

Report on the Identification and Nomenclature of the Mimalayan Peaks as seen from Katmandu, 
N^al,\ Calcutta, 1904. 

General Reports on the Operations of the Great Trigonometrical Survey of India from 1861 to 1877. 
General Reports on the Operations of the Survey of India from 1878 to 1904. 

Extracts from Narrative Reports of the Survey of India. 

« 

1900- 01. Recent improvements in Photo-Zincography. G. T. Triangulation, Upper Burma. 
La^ude Operations, 1900-01. Experimental Base Measurement with Jdderin Apparatus. Magnetic 
Survey. Tidal and Levelling Beport for 1900-01. Topography, Upper Burma. Calcutta, 1903. 

1901- 02. G. T. Triangulaiion, Upper Burma. Latitude Operations, 1901-02. Magnetic Survey 
P^l and L^elUng Beport for 1901-02. Topography in Upper Burma. Topography in Sind. Topo- 

iU the Punjab. Calcutta, 1904. 

"fm m 74. Ho. mr Ot % im. 

vSi KfeiaiA Tl. Hot. «iid 1886 Itoveabttr lOth a&d 84th. 1804* 
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1908‘03. Prineipal Triangulation, Upper Burma. Topography, Upper Surma. Topography, 
Shan States. Survey of the Sdmbhar Lake. Latitude Operations. Tidal and Levelling Operations. 
Magnetic Sw'vey. Introduction of the Contract System of payment m Traverse Surveys. Traversing 
with the Subtense Bar. Compilation and Beproduction of Thdna maps, Calcutta, 1906. 

1903-04. Tie Magnetic Survey of India. Pendulum Operations, Tidal and Levelling Opera- 
tions. Astronomical Azimuths. Utilisation of old Traverse data for modern Surveys in the United 
provinces of Agra and Oudh, Identification of Snow Peaks in Nepal. Topographical Surveys in Sind. 
Notes on Town and Municipal Surveys. Notes on Biverain Surveys in the Punjab. Calcutta, 1906 1 

Accounts of the progress of Indicm Geodesy were submitted to the International Geodetic 
Conferences that met at 


Stuttgart in 1898, 

Paris in 1900, 

Copenhagen in 1903, 

Buda Pesth in 1906, 

and were published in the reports of the Conferences. 

Accounts of the progress of Geodesy and Geography in India were published in the Annual 
Beports of the Board of Scientific Advice from 1906 to date. 

A paper on Himalayan Attraction was published in the Monthly Notices of the Boyal Astronomi- 
cal Society, January 1902. 

Summaries of the progress of Geodesy in India were published in the following numbers of the 
Philosophical Transactions of the Boyal Society of London : — 

Series A, Vol. 186 (1895) pp. 764rS16. 

Series A, Vol. 205 (1905) pp. 289^18. 
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Wo. 1. 

ON THE COMBINATION WEIGHTS EMPLOYED IN THIS VOLUME. 


BY CAPTAIN H. McC. COWIE, R. E. 


1 . An examination of the abstracts and summaries of observations and results will show that the system of 
relative combination weights described in Section 7, Chapter II has not always been adhered to and that, in many cases, 
the reasons for departure from this system arc not at once evident. Some explanation, then, seems called for with an 
account o£ the development of the system now adopted. 


2 . Before the year 1899, in combining the individual values to obtain the final co-latitude, no system of relative 
Adoption o{ « osl wei hts weights was used. That is to say, every value, whether dependent on one or on 

^ ® ■ several observations, or whether the pair were independent or entangled with others, 

was allotted equal weight. By this procedure, values which depended on several observations of the same pair of stars 
were relatively under-weighted, while those derived from single observations and from entangled pairs were over- 
weighted. 


8 . In 1899, for the first time, a system of relative weights was introduced. This was purely an arbitrary one, 
. . . , . . . , having no theoretical basis. To the result from each single observation of an inde- 

optioBo ar « rary weig •. pendent pair of stars was allotted a weiglit of 0‘5. Two observations raised the weight 

to 1*0 > three to 1'5 and soon. Each component value of a double pair, deduced from a single set of observations, 
was given a weight of 0‘6. Values dependent on two or on three observations of entangled pairs received weights of 
0’76'. Under tWs system, it is evident, the values given by single observations of independent pairs were relatively 
nndef>weighted, while results derived from repeated observations of independent pairs and all values from entangled 
pairs were over-weighted. 


4. lu 1901, the system described in Chapter II wa« first introduced, though for this and the following year, 
. , , . .. , the numerical values of the relative weights differed slightly from those given on page 

op ion 0 atoien oiyiem, (24), in consequence of the derivation of the values of the quantities t; and e from 
the aeason^s worit. This investigation entailed somewhat laborious computations and as each successive season's results 
showed that the values of i; and e did not differ materially from + O '' ’20 and + O'^'SO respectively, it was considered 
that an Annual examination of results was unnecessary and that the adoption of the above mentioned values for 17 and e 
was fully justified. The table of the relative weights given on page (24), computed with these data, has been in use 
from the season 1902-0B. 


8 . Such, from time to thee, have been the various methods of procedure followed in combining the individuid 

values of the co-latitude. In the compilation of this volume, however, it has been 
4 ri^^wrigliU»cwptedi»tliUT 6 lom* thought advisable for the sake of uniformity, to reconsider all observations made prior 
^Hisysnrs i 888 -i»oa. season 1898-99 and to apply to the individual observations the most recent 

Wlative treight8, and so to deduco final values comparable with the work of later years. But as the changes 
io tiW fiaal values of co-latitude, oonsequeut on the alteration of the combination weights, were not of a magnitude 
to the labour of recomputaiion, the results of the fomt seasons 1898-99 to 19bl-02 have not been recomputed 

aa.8'^' t j ^ ahstoitets of observations given in this book for the yeara 1898-1902, the system of weights employed is that 
h^iHsed for ^ leasoa'a work. 
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6. In many of the abstracts, again, the weights applied will be seen to conform neither to the system of 1901 

nor to that of 1903, and the reasons for the discrepancies not being at once evident, 
po^ti“''»ud nejltir" * explanation is necessary. In the concluding paras of Section 6, Chapter II 

ailcrometer correction#. attention IS drawn to the importance of balancing the sums of positive and negative 

micrometer corrections, for the purpose of eliminating errors due to a faulty value of a 
revolution of the micrometer screw. It is generally possible to contrive an approximate balance of positive and nega- 
tive differences at the time of drawing up the programme of work. The desirability of balancing, however^ was not 
recognized till the year 1891 and the micrometer differences in observations taken prior to this date had to be subse- 
quently balanced by the arbitrary alteration of weights. Even when a programme of stars has been so framed as to 
produce a perfect balance, the latter will frequently be disturbed by the accidental missing of stars or by the inter- 
ference of clouds or by the rejection of certain individual values of co-latitude, on account of gross errors of observation. 
Measures have then to be taken to readjust the balance of corrections. This may be done in two ways : 


( 1 ) By rejecting arbitrarily one or more observations. 

( 2 ) By slightly altering the combination weights. 


Both methods are the same in principle. To reject an observation is to give it a weight of 0*0. By the first 
method, a few results are given no weight at all ; by the second, the weights of a greater number of results are altered 
by smaller amounts. In some instances the first method has been followed, in others the second, and it is to this 
arbitrary alteration of weights that the discrepancies referred to at the beginning of this paragraph are due. 


7. The case of entangled pairs has now to be considered. There will be found in the abstracts of this volume 
Weights of entangled paiw. several instances in which the weights employed are not theoretically correct, but of 

which the errors cannot be attributed to any of the causes discussed above. These 
instances will be seen to occur wherever a number of stars have been observed with the same instrumental setting and 
where several individual values of co-latitude have been derived from the same observations. These values arc, in con- 
sequence^ not independent. The cpmmonest case is that in which observations to two stars of one aspect are combined 
with observations to one star of the other aspect and two values of co-latitude deduced from the three observations. 


The case of a double pair has been considered on page (24), where the appropriate weights have been deteminedv 
But though a double pair is of commonest occurrence, the abstracts contain many instances of a more complicated kmdi. 
Such aS| . for example, when four stars are, perhaps, combined to give three values of co-latitude, or five stars to give 
four values. Ob some occasions four stars of one aspect have been combined with but one of the other; and there are 
cases of three stars of one aspect being combined with two of the other. All these various cases should have been 
tmted individually in order to obtain the appropriate weights. This, however, has not been done, as it was not con- 
sidered necessary to introduce refinements whose effect on the final corlatituds was negligible. The procedure has 
bean to treat each component as if it were one of a double pair, and to weight the individual resulta accordingly. 


8. In addition to the 
by obf«rf^^ 

' ■/. 9. 


ewes already dealt with, there are in the abstracts a few , instances of a weight having 
been arbitrarily altered by the observer ; the observation in Ms' opinion not meriting 
foil weight. 


In Section 7, Chapter II, the case of three stars being combined to- form two entangled pairs has been inves- 
^ . -j., . tigated and the appropriate weights determined. A» has been already atated, thias 

WMww weight. f«r m-. jg tjjg mogj common form of entangled pairs. Of recent yean observers 

have endeavonred to reduce and if possible to eliminate intricate entanglements; hoi 
the abstracts of earlier work show many combinations of great complexity. Following the procedure of SeetieirS^ 
I have determined the relative combination weights for a few specimen cases. These are giveu below : 


Case (a) hr which a star transits so close to the zenith that it may he observed in both istescopic posittonc witll the 
MHne inatmraental setting and where; e n A + ^ whmie Z, 2^ ie> the dijCEerenee of the leni^ diateofiee 

meunred in the two positions of the instroment and c the co*lMitade. 

Instances of ‘ ttus will be found in 


Sitntion 112 pair number %T 

.. « 28 , 8 * 
„ 40 

» *88 „ 5 

It-thn ^.e. trf a single dsolination be ^ 
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Where a pair of stars is observed one norths the other south of the zenith 

c = I ~ 

2 2 

and(p.e.)*of c « (0'2)» + (0-8)* = 0-13. 

Hence if le be the weight appropriate to a value for the co-latitude deduced from observations to one zenith star, and W, 
the weight of a result 07 a pair of stars, 


u> _ 013 
W ~ 0-18 


0-7 


If W = 1-0 w - 0-7. 

The mean result irom two sets of observations to a zenith star should then be given a weight w = 0 • 7. The result by 
one set of observations should receive a weight 

fc = 0-7 X 0-7 = 0-5. 

Case (b) in which two north stars and two south stars are observed with the same instrumental setting ; for example 

Station 142 pairs 22 to 25 

„ 145 „ 8 „ 11 

„ 158 „ 8 „ 11 

Utilizing the symbols p and q of Section 7, the combinations we may form are 

Cl = Pi + Ji 

c, = Pi -f 9, 

= Pj + 

C4 = Pi + 

of which, as is at once evident, two are redundant. For the mean value of co-latitude from the four combinations 
above is 

c « i [Pi + ?i + Pi + ?j] 

which is the mean result from the two combinations 


c, = Pi -I- 

c* = Pa + 

It is, thus, a mistake to introduce the other two combinations 


?i 

92 


Pi + 9« 

and Pa + Qy 

In determining the weight of the mean result, we may consider thep. e.'s of p,. p,. q^, q^ each equal to c; then 

(p. e.)*of c = = c». 


Again the (p. e. )’* of the result by a single pair aa 2e’. 

Therefore if W be the weight of the result from a single pair and w the weight to be given to c 


V) 

W 


2e» 


from which, if W = 1 w =a 2 

Benoe, if all four stars be twice observed and the four possible combinations be formed from the o^ervations, a weight 
{^ 0*5 i^tdd be aUotted to each component. Had the observations been combined to form the two independent pairs 


Pi + 9i 
Ps + 9i 
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a veight o£ 1*0 would have accrued to the result from each, under system of Chapter II, the aggregate weight of the 
mean co-latitude deduced from the observations being as before 2*0. 

The two combinations jt», + y, and />, g, are thus superfluous, they influence neither the final mean result 
nor the aggregate weight of that result. 

When several stars have been observed with the same instrumental setting, it is essential that the observations 
should be so combined as to give the most probable value to the mean result. 

In the case of the four observations considered above, two courses arc possible : either both the superfluous 
combinations should be rejected or both should be included. It would be incorrect to reject one only, fbr if, for 
example, we formed the three combinations 

Cl - Pi + Qi 

Ci = Pi + q^ 

= Pj + ?» 

the mean result would be 

c' = i [ 2pi + 9, + Pj + 293 ] 

instead of 

c = i[Pi + 9i + Ps + 9*]» 

the most probable mean value resulting from the four observations. 

The aggregate weight of & cau be shown to be 1 * 8^ the introduction of the combination 

^ Pi 'I" 92 

actually diminishing the aggregate weight by 0*2 ; a clear proof that the data at our disposal has not been combined 
to give the most probable mean result. 

The following table shows the combination weights determined for a few cases : — 


TABLE L 


Number of Stare 

No. of 
entunffled 
pairs 
formed 

Weight for each 
eutaugled pair 

Kxamplos 

Of one 
Aspect 

Of oilier 
Aspect 

Observed 

once 

Observed 

twioe 

2 

3 

4 

0*4 

0-6 

Station 155 pairs 11 and 14 

4 

1 

4 

0-3 

0-4 

„ 134 18 and 21 

5 

1 , 

5 

oa 

0-3 


4 

1 

2 

5 

0-3 

1 



10. // gives a summary of all cases, in which the weights allotted in this volume differ frotti those dcri^ 

under the system described in Chapter II : it also shows the effect oA the final co-latitude of the adoption of arbitrary 
and Un-systematic weights. v ’ 

The differences, M' — M, must not however be regarded errors* lu all CiMes in substitution Of 

systematic for arbitrary weights has disturbed the balance Of luicrometer differences^ the final result hlA 
less jrebable and* the value of M' less trustworthy than that of H. 
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TABLE II. 


\ 

•g 

1 
a g 

u 

2S| 

'S'f '3 

Retults ftf i^iTen in th« 
Abstraeta o{ thia Tolume 

Results that would have 
obtained if weights had 
been employed iii 
accordance with syatetn 
of Chapter IX 

Difference 
M' ~ M 

• 

Reason why allotted weights differ from those of 
the system of Chapter 1£ 

s 

1 §1 

• 

Seconds of 
ObserTcd 
Co 'latitude 
- M 

Afraregate 

Weight 

- 5 P 

SeeoDds of 
Observed 
Oo'latitude 
- M' 

Aggregate 

Weight 

116 

« 

2 

i 8-55 

19-9 

18-56 

« 9*3 

-f 0*01 

Arbitrarily altered by observer. 

117 

‘.7 

, * 5 '49 

34-2 

25-46 

29-1 

—0*03 

All ex) tangled pairs treated as double pairs. 

118 

I 

7‘8o 

27-8 

7*79 

27-5 

—0*01 

Arbitrarily altered by observer. 

119 

i6 

i 

41-51 

24-3 

41-52 

28 -2 

4-0*01 

To balance positive and negative micrometer differ- 
ences. 

120 


21-44 

22-0 

21-43 

21-4 

— 0*01 

Arbitrarily altered by observer. 

121 

i 

45-13 

' 4*5 

45-«2 

16- 1 

— O'OI 

To balance positive and negative micrometer differ- 
ences. 

123 

I 

ii-8i 

34 -« 

11-81 

345 

0*00 

Arbitrarily altered by observer. 

124 


57-45 

2t -6 

57-45 

20-8 

0*00 

All entangled pairs treated as double pairs. 

125 

*9 

2-90 

47-5 

2-89 

48-3 

1 

— O’OI 

1 

System of 1899 adopted. 

123 

8 j 

21-96 

11-8 

21-87 

‘ 5-4 

-.009 

To balance positive and negative micrometer differ- 
ences. 

129 


3«'77 

12*6 

31-69 

i6‘2 

— o*o8 

To balance positive and negative micrometer differ- 
ences. 

130 


36-69 

41*5 

36-69 

1 

40-2 

0*00 

System of 1809 adopted. 

131 

■I 

54-82 

35-5 

1 

54-82 

35-9 

0*00 

To balance positive and negative micrometer differ- 
ences. 

134 


35-00 

36-1 

35-02 

33-5 

4-o’oa 

All entangled pairs treated as double pairs. 

135 


52-56 

37-2 

52-55 

35*8 

—0*01 

All entangled pairs treated as double pairs. 

137 


5-72 

39 ‘ 5 ^ 

5-71 

39*5 

— O'OI 

System of 1899 adopted. j 

138 


50-94 

37-3 

50-93 

36-1 

—0*01 

All entangled pairs treated as double pairs. > 

140 

3 

6-52 

22-3 

6-53 

21-7 

4-0*01 

All entangled pairs treated as double pairs. 

141 

B 

59-26 

40*0 

59-26 

38-8 

0-00 

System of 1899 adopted. 

142 

D 

25-97 

4 l ‘9 

25-97 

4‘*5 

0*00 

All entangled pairs treated as double pairs. 

143 

H 

28-06 

34- 1 

28-06 

34*5 

0*00 

System of 1901 adopted. 

14$ 

^1 

34-57 

>9-3 

1 

34*55 

18-2 

— 0*02 

All entangled pairs treated as double pairs. 

146 

3' ! 

14-63 

42-6 

14-64 

42-9 

4-0*01 

System of 1901 adopted. 

147 

B 

20*85 

33'6 

20-86 

33 -0 

4 *o-oi 

All entangled pairs treated as double pairs. 

148 

B 

7-95 

53-3 

7*95 

52-9 

0*00 

All entangled pairs treated as double pairs. 

160 


29-69 

23-0 

29-69 

22-9 

0*00 

System of 1899 adopted. 

, 161 

10 

60-31 

50*9 

60-30 

50-4 

—0*01 

All entangled pairs treated as double pairs. 

1(15 

S 

38-80 

23-2 

38-73 

19-8 

—0-07 

To balance positive and negative micrometer differ- 
ences. 

m 

■ 

22*65 

25-9 

22-66 

15*6 

+0-01 

All entangled pairs treated as double pairs. 

• 
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TABLE IL 


1 

ll 

s2 

gcQ 

5 

6 

s 1 

Resulfg AB given in the 
AbstractB of thi» volume 

« 

Results that would have 
obtained if weights had 
been employed in 
accordance with system 
of Chapter II 

Difference 

-AT' Hf 

BeaBon why allotted weights differ from thoia of 
the Byetem of Chapter 11 

fe If fl 

JO ^ ^ 

i§-s 

Seconds of 
Observed 
Go-latitude 

"• M 

Aggregate 
Weight 
« 2P 

Seconds of 
Observed 
Co-latitude 

» 

Aggregate 
Weight 
«• 2P' 


167 

H 

8'io 

i6’7 

8*10 

15-7 

0*00 

To balance positive and negative micrometer differ ^ 
ences. 

158 

8 

6 o -35 

20*9 

60*36 

18-9 

+ 0*01 

All entangled pairs treated as double pairs. 

159 


17-07 

47-9 

17-07 

47-3 

0*00 

All entangled pairs treated as double pairs. 

163 


49 ’34 

54-6 

49-34 

54-3 

0*00 

All entangled pairs treated as double pairs. 

164 . 


54*01 

00 

54-01 

38-6 

0*00 

Arbitrarily altered by observer. 

165 

B 

17 * 3 * 

3i‘o 

17-33 

29*2 

-I- 0-03 

System of 1899 adopted. 

166 

9 

48-55 

« 5 *o 

48-55 

241 

0*00 

System of 1901 adopted. 

168 

■ 

49 46 

36-4 

49-46 

38-3 

0-00 

To balance positive and negative micrometer differ- 
ences. 

169 

B 

17-04 

34-5 

17*04 

32-6 

0*00 

All entangled pairs treated as double pairs. 

170 

D 

38-08 

49-5 

38-08 

48-6 

0*00 

All entangled pairs treated as double pairs. 

171 


57 - *6 

46-5 

57-37 

45-4 

+ 0*01 

System of 1899 adopted. 

174 

B 

1-83 

41-9 

1-83 

42*2 

+ 0*01 

Arbitrarily altered by observer. 

175 

3 

37-43 

50-1 

37-43 

49-8 

0*00 

All entangled pairs treated as double pairs. 

176 

12 


390 

16*22 

36-4 

0*00 

All entauglod pairs treated as double pairs. 

178 

8 

53-87 

46-4 

53-87 

45-6 

0*00 

All entangled pairs treated as double pairs. 

179 

B 

QO 

01 

14*1 

7-86 

> 5-5 

+ 0*01 

To balance positive and negative micrometer differ- 
ences. • 

180 


47-70 

53-6 

47-70 

53-5 

0*00 

Arbitrarily altered by observer. 

181 


44-76 

20*5 

44-76 

19-8 

0*00 

System of 1901 adopted. 

182 

B 

20*15 

45-8 

30- 13 

40*3 

; —0*03 

All entangled pairs treated as double pairs. 

183 

3 

25*14 

*7-5 

* 5 -M 

i8-i 

[ 

0*00 

To balance positive and negative micrometer differ- 
ences. 

185 

5 

45-83 

36-8 

45-83 

27-7 

+ 0*01 

System of 1001 adopted. 

186 

9 

41-74 

30 * X 

41-73 

31-4 

— 0*01 

/ 

> To balance j^ositive and negative micrometer differ- 
ences. 

188 

5 

I7-i8 

36-9 

17-18 

37-4 

0*00 

System of 1901 adopted. 

192 

i 6 

53-*3 

43-6 

53 -*« 

43-0 

— 0*02 

All entangled pairs treated as double pairs. 

19 $ 

6 

"-93 

46-4 

n -93 

45-8 

0*00 

All entangled pairs treated as double pairs. 

194 

20 

3-83 

33-3 

3-86 

36-6 

+0*03 

All entangled pairs treated as double pairs. • 

' 195 

11 

57-03 

33-9 

57-03 

33-0 

—0*01 

To balance positive and negative micrometer diff^^ 

- ences.- 

196 

8 

2*91 

19-7 

3-89 

- 18-7 

—0*02 

To balance positive and negative micrometer difffi]e;> 
ences. - V 

197 

B 

46-79 

37-5 

46*80 

38-0 

; +0*01 

Arbiirarilf idterodby obseiTW^ ^ , 
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TABLE II. 


*8 

1 . 

5 2 

1^2 8 

A ^ 

® *5 

Beiultt aa giren in the 
AbatrueU ot tiiin yoliixne 

Kesults that would have 
obtained if weights had 
been employed in 
accordance with system 
of Chapter H 

DiiTerence 
vr/ vr 

> 

Reason why allotted weights differ from those of 
the system of Chapter 11 

1 " 

*2 - 

1*1 

I 5 -S 

Seconds of 
Obierfed 
Co-latiiude 
M 

Aggregate 

Weight 

« 5 P 

Seconds of 
Observed 
Oo-latitudo 
- M' 

Agifregate 
\Veight 
- 2 P' 

jIu — Al 

201 

•> 

5 

12*15 

23*7 

1213 

21*2 

t! 

— 0*02 

To balance positive end nogativo micrometer differ- 
ences. 

202 

B 

27‘34 

32-6 

27*35 

31-8 

+ 0*01 

All entangled pairs treated ns double pairs. 

203 

D 

16*91 

28-5 

16*91 

28*0 

0*00 

System of 1809 adopted. 

204 

■ 

42*72 

44*8 

42*72 

45-6 

0*00 

System of 1899 adopted. 

205 

H 

55-20 

8*4 

55*20 

8-6 

0*00 

To balance positive 4and negative micrometer difEer- 
ences. 

207 

*5 

4 I ’38 

14*6 

41*44 

15*3 

+o*o6 

To balance positive and negative micrometer differ- 
ences. 

211 

H 

9-64 

24*0 

9*62 

22*0 

—0*02 

System of 1899 adopted. 

214 

H 

55'*4 

40*9 

55*24 

40*5 

0*00 

All entangled pairs treated as double pairs. 

215 

D 

33‘89 

53*4 

33*89 

52-5 

0*00 

All entangled pairs treated as double pairs. 

216 

H 

> 3 '74 

34*0 

*3*74 

33*0 

0*00 

System of 1899 adopted. , 

217 

o 

O’ 40 

24*4 

0*41 

23-6 

+ 0*01 

All entangled pairs treated as double pairs. 

218 

B 

47*59 

3*-6 

47*58 

32-3 

—0*01 

Arbitrarily altered by observer. 

219 

»9 

31-05 

49*5 

31-08 

365 

+0*03 

System of 1899 adopted. 

221 

8 

24-88 

35*0 

24-87 

33*8 

— 0*01 

System of 1899 adopted. 

222 

2 

11*21 

22*3 

11*20 

233 

— 0*01 

To balance positive and negative micrometer differ- 
ence,'?. 

223 

I 

26-63 

8-6 

26-64 

8-7 

+ 0*01 

Arbitrarily altered by observer. 

224 

8 

41-88 

16-9 

41-87 

16-9 

— 0*01 

System of 1901 adopted. 

225 

6 

51-26 

34*2 

51-22 

33-7 

—0*04 

All entangled pairs treated a.s double pairs. 

226 

29 

4’49 

30*5 

4*52 

40-6 

+0*03 

To balance positive and negative micrometer differ- 
ences. 

227 

la 

*9-70 

37*0 

29-70 

36-2 

0*00 

System of 1890 adopted. 

229 

5 

44-38 

27*5 

44-44 

24-7 

+ o*o6 

All entangled pairs treated as double pairs. 

230 

1 

39*35 

45*5 

39*35 

45*7 

0*00 

Arbitrarily altered by observer. 

281 

4 

38*57 

35*8 

38-58 

35*0 

+ 0*01 

All entangled pairs treated as double pairs. 

232 

*5 

47*57 

33*8 

47-60 

29*5 

+0*03 

All entangled pairs treated as double pairs. 

288 

8 

57-06 

23- a 

57-05 

21-4 

—0*01 

All entangled pairs treated ns double pairs. 

384 

4 

30-88 

29*6 

30*88 

1 

29-2 

0*00 

All entangled pairs treated as double pairs. 

m 


48-38 

8-9 

48-27 

9 ‘« 

—0*01 

To balance positive and negative micrometer differ- 
ences. 

286 

4 

59-71 

37*9 

59-69 

36-8 

—0*02 

All entangled pairs treated as double pairs. » . 

11 

1 

5-33 

48-6 

I , 3*33 

48-3 

0*00 

All entangled pairs treated as double pairs. 

mm 

• 

IS. 

39-55 . 

4»*4 

39*54 

40*4 

—0*01 

All entangled pairs treated as double pairs. 



Li.,... ..lii 
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*11. Table III gives details, relating to observations by the Talcott method with the Zenith Sector No. 1 and 
with the Zenith Telescope. This table shows the p. e. and the aggregate weight, SP, of the fiAl values of the co-latitude. 
From which two quantities, the p. e. of a result, having unit weight, has been deduced. This latter is exhibited in the 
last column of the Table. 

<’ 

TABLE III, — Details relating to observations by the Talcott Method. 


Reference 
R umber 


Observer 

Instrument 

Season 

8. 0. B. 

n 

Z. S. No. 1. 
(used as Z. T.) 

99 

1892-93 

1892-93 

>» 

99 

1892-93 

>9 

99 

1892-93 

it 

99 

1892-93 

99 

99 

1892-93 

t9 

99 

1892-93 

99 

99 

1892-93 

> 

91 

99 

1893-94 

99 

99 

1893-94 

99 

99 

1893-941 

99 

99 

1893-04 

99 

99 

180.3-94 

99 

99 

1893-94 

99 

99 

1893-94 

99 

9f 

1893-94 

Q. P. L. C. 

Z. T. 

1890-91 

99 

9f 

1890-91 

99 

19 

1890-91 

99 

99 

1890-91 

99 

99 

1800-91 

99 

99 

1890-91 

99 

99 

1892-03 

99 

99 

1892-98 

99 

99 

1892-98 

99 

9f 

1892-98 

99 

99 

1892-93 

if 

■ * 

• 

99 

1892-98 


No. of No. of 

Stars Observations 



± 0^076 
‘O51 


± 0*077 


± cO'359 

•242 


± 0*520 

•436 



101 

108 
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TABLE III. — EetaiU relating to ohaermtions by the Talcott Method. 


Reference 

Number 

Obaexrer 

InstrumeBt 

Season 

No. of 
Stars 

No. of 

Observations 

e. 

2 P 

• 

p, e. of 
result of 
unit weight 

1 

» 170 
•s-w. 

G. P. L. C. 

Z.. T. 

1892.93 

108 

103 

n 

± 0*050 

495 

7 

± o '352 

199 

># 

H 

1892.93 

116 

US 

•051 

56-5 

•384 

112 

% 

11 

1892-93 

75 

69 

•072 

354 

‘428 

I 136 


n 

1893.94 

' 78 

84 

*060 

37’2 

•366 

^ 206 

• 

11 

n 

1893.94 

84 

89 

•068 

391 

•425 

28G 

11 

11 

1893.94 

78 

85 

■057 

37*9 

■35» 

225 

»»- 

M 

1893.94 

69 

83 

•071 

34'3 

•4t5 

202 

11 

n 

1893-94 

72 

73 

•063 

32-6 

•360 

239 

l^ 

M 

1893-94 

86 

102 

•OS3 

42*4 

■345 

218 

11 

M 

1893-94 

69 

78 

•067 

32-6 

•383 

149 

11 

Z. S. No. 1. 
(used as Z, T.) 

1898-99 

74 

80 

•124 

i 

35‘6 

•737 

131 

l^ 

11 

1898-99 

74 

75 

■134 

35‘5 

•799 

226 

11 

11 

1898-99 

82 

90 

•080 

30*5 

■442 

168 

yy 

11 

1898-99 

79 j 

87 

•079 

36'4- 

•476 

231 

11 

W 

1898-99 

72 

81 

•080 

35-8 

•478 

186 

11 

11 

1898-99 

66 

77 

•076 

30- 1 

■417 

234 

11 

It 

1898-99 

60 

70 


29.’6 

•419 

169 

If 

11 

1898-99 

67 

84 


34-5 

•405 

110 

11^ 

1* 

1898-99 

63 

1 

70 


24'3 

'370 

221 

11 

11 

1899-1900 


84 


’35'0 

■355 

22r 

l^ 

H 

1899-1900 

74 

80 


37'0 

•268 

130 

11 


1899-1900 

83 

108 

•050 

• 41 • 5 

•322 

. 137 

11 

It 

1899-1900 

85 

106 

*060 

39'5 

■377 

141 

1^ 

>1 

1899-1900 

80 

92 

■049 

40*0 

• 3 >o 

219 

11 

11 

1899-1900 

67 

121 

*050 

49'5 

■352 

216 

11 

11 

1899-1900 

68 

90 

•050 

34 ‘.o 

‘292 

114 

G. A. B. 

Z. T. 

180r-08 

43 

87 

± o‘ro3 

i8*9 

± 0*448 

lie 

It 

H 

189T-98 

44 

40 

•091 

199 

•406 

113 


11 

1897-98 

89 

89 

*065 

184 

•*79 

118 

— ^ --- 

ir 

• 

* • 

If 

1897-98 

43 

47 

•095 

21*3 

•4-39 
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TABLE III. ’^Details relating to observations by the Talcott Method, 
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TABLE III, — Details relating to observations by the Talcott Method. 
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